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USE OF ANDROGEN RECEPTOR SUPPRESSORS 


Technical field 

10 The field of this invention is compounds and their use in the treatment of prostate cancer and 

hyper-androgenic syndromes including alopecia, hirsutism and acne vulgaris. 

Background 

The existence of a number of pathologic syndromes depends on androgen hormones. Thus, 

15 growth of prostate cancer in early stages is androgen driven and can, at least temporarily, be stopped 
by androgen deprivation. Androgenic alopecia is caused by an unexplained switch from the growth 
promoting eflfect of androgens on the hair follicles to hair loss. In skin androgen mediated disorders, 
such as alopecia, acne vulgaris, and hirsutism, excess of the cutaneous androgens were shown to be 
the major nosological factor. 

20 The androgenic hormones can act only via an androgenic receptor (AR), which is a 

transcription £actor, a protein which interacts with a specific region of DNA. Thus, the mode of 
action of testosterone and its much more potent analog, S-alpha dihydrotestoterone (DHT) depends 
upon binding to the AR. Only then can transcription by KNA polymerase n take place. 

In the treatment of androgenic alopecia, various antiandrogens originally developed for the 

25 treatment of prostate cancer were claimed for systemic use, but side effects of chronic therapy with 
these systemically absorbable substances were of concern. In cutaneous afflictions anti-androgenic 
compositions have been tried, but with limited success, possibly because all non-steroidal 
compounds are resorbed by the skin and elicit systemic effects, which prevents their use in males. 
In the scalp, the precursors to androgens are normally converted into potent androgens, which bind 

30 to the AR in the hair follicles and promote hair growth. In genetically pre-disposed subjects however 
androgens at certain age cause hair loss. Clearly, a topically active composition capable of 
cutaneous, but not systemic resorption, and of suppressing or eliminating the AR locally, would be 
useful in preventing or reversing the incipient androgenic alopecia. 

The current state of prostate cancer therapy (CaP), the second most prevalent malignancy in 

35 males, is unsatisfactory. When detected early, with the tumor strictly confined to the prostate gland, 
CaP can be often controlled by implantation of radioactive seeds, or by prostatectomy, which often 
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results in incontinence and impotence. Locally advanced prostate cancer can often be reasonably 
controlled when in the pelvis and is encompassed into a single port of an external radiation beam. 

For advanced CaP, the standard treatment is androgen receptor- blockade, usually in 
combination with LHRH superagonists, which suppresses both adrenal and testicular testosterone. 
The rationale of this approach is that early prostate cancer invariably depends on androgens for 
growth. The activity mechanism of clinically utilized antiandrogens is thought to involve blockade 
of the AR by binding to it and/or by interference with binding of the AR to the DNA; some agonistic 
compounds can even promote DNA binding but they do modify the binding domain. Thus, 
cyproterone acetate was found to block about 50% of AR binding to the DNA, while flutamide, 
bicalutamide or nilutamide, were found to completely block such binding. All of these state of the 
art compositions have nevertheless only limited applicability, as the primary tumor and its 
metastases eventually become hoimonally refiactoiy and resistant to ftirther anti-androgenic therapy. 
The reason is invariably AR mutation, which can be occasionally found as a genetic deviation, but 
is usually a result of the AR blockade. Even when both suprarenal and testicular androgens are 
eliminated by chemical castration, using LHRH super agonist and/or by surgical castration, the 
mutated receptor retains the capability to be activated by various steroidal metabolites and even 
progestins and estrogens. A variety of other factors can activate the androgen receptor gene via AR 
activation, such as insulin-like growth factor, epidermal growth factor, and keratinocyte growth 
factor and neuroendocrine transmitters, such as serotonin. Therefore, blocking the AR is not an ideal 
treatment and a new approach is needed. It has also been shown that as a result of the AR blockade, 
the AR gene is amplified with the resulting overproduction of the AR. In 6 to 24 months the AR 
mutates and the tumor and metastases became hormone refractory and continue to grow. 

The common denominator of resistance to current anti-androgens is a modification of the 
AR. Even after a relapse following androgen blockade therapy, experiments indicate the AR is still 
present and plays a major role in the propagation of CaP cells. 

In selecting therapeutic options, a correct therapeutic decision can only be made if the extent 
ofthe disease is known. When CaP is confmed strictly t the gland, surgery and/or local or external 
radiation can be curative. However, in the case of extracapsular disease, prostatectomy or radiation 
are not only useless, but noxious, since a high rate of serious side effects, such as impotence, 
incontinence and chronic inflammation of the adjacent tissues accompanies these interventions. 
Members ofthe cunent diagnostic armamentarium comprise digital rectal palpation, serum prostate 
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specific antigen determination and ultrasound, magnetic resonance or x-ray imaging. Tliese 
techniques cannot reliably detect CaP spread into the soft tissues. Thus, metastases to the Ixonph 
nodes cannot be reliably detected with these methods resulting in clinical understaging of 40 to 60% 
of the instances. 

The prior art of diagnostic localizing agents for CaP teaches specific radioactively labeled 
antibodies, but widespread use is limited by the complexity of the procedure. 5a- 
dihydrotestosterone labeled with '*F has been used for PET scanning, a generally inaccessible 
imaging modality. 

There are, therefore, substantial deficiencies in both therapeutic and diagnostic approaches 
to the treatment of CaP. It is therefore of interest to find compounds which not only block the AR. 
but also diminish the number of ARs which are available. In addition, another desirable 
characteristic for topical purposes would be compounds which have low or no systemic resorption. 
Also, the compounds should degrade or be metabolized into components of low or no toxicity and 
have little or no anti-androgenic activity. In addition, radioisotope labeled compounds specific for 
neoplastic prostate cells would be of great help. These compounds would allow the physician to 
visualize the pathomorphology of CaP accurately, so that unnecessary and costly surgery and/or 
radiation is avoided in patients where CaP has progressed beyond the reach of curative surgery or 
the scope of a single radiation port. Other appropriate therapies, such as androgen ablation and/or 
unspecific chemotherapy, can then be instituted. 

Relevant Literature 

U.S. Patent No. 5,656,651 and WO97/00071, and references cited therein, describe anti- 
androgenic directed compositions based on phenyldimethylhydantoins, where the phenyl group is 
substituted with a trifluoromethyl group and either a cyano or nitro group. • See also, Battmann et al., 
J. Steroid Biochem. Molec. Biol. 64:103-111 (1998); Cousty-Berlin, ibid 51:47-55 (1994); and 
Battmann et al., ibid 48:55-60 (1994), for a description of analogous compounds and their activity. 
For other compounds having the substituted phenyl moiety, see U.S. Patent nos.4,636,505 and 
4,880,839, and EP 0 100 172. For discussions about the activities of antiandrogens, see Kuil and 
Brinkmann, Eur. Urol. 29:78-82 (1996); Kondo et al.,Prostate 29:146-152 (1996), and Simaid. et 
al.. Urology 49:580-589 (1997). For discussions about alopecia and its relationship with androgens, 
see Kaufinan, Dermatologic Clinics 14:697-71 1 (1996); Toney et al., J. Steroid Biochem. Molec. 
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Biol. 60:131-136 (1997); Brouweret al, J. of Deimatology 137:699-702 (1997); and Shapiro and 
Price Dermatologic Clinics! 6:341-356 (1998). 

SUMMARY OF THE INVENTION 

Compositions and their method of use are provided, where the compositions are substitiited- 
phenyI-2-methyI,2-(hydroxy or methyl)-3-heteroatom substituted-propionamide derivatives, having 
heterolinked perfluoroacyl or haloaryl substituents or being bis-derivatives, where the substituent 
group may be linked to the heteroatom directly or by a linking group. The compounds are active 
anti-androgenic compounds and find use in the treatment of neoplasms and alopecia dependent on 
androgen hormones. In addition, the compounds may be radioisotope labeled for use in therapy and 
diagnosis. 

DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

Compositions are provided which are characterized by having an aniline group which has 
at least one substituent at the para position, desirably a second substituent at the meta position , and 
to which the aniline nitrogen is bonded a 2-methyl,2-(hydroxy or methyl)-3-heteroatom substituted- 
propionyl or N-substituted cabamoyl, particularly thiocarbamoyl. The heteroatom (including the 
nitrogen of the carbamoyl group) is linked through a bond or linking group to a perfluoroacyl, 
haloaiyl, or alkyl substituent or to a divalent linking group to form a bis-compound. The compounds 
have individual or collective characteristics associated with cellular toxicity, diminution of androgen 
receptors on the surface of cells and low systemic resorption when administered topically. In 
addition, the compounds may be radioisotope labeled, to be used in diagnosis and therapy. 

The monomeric compounds will generally be of from at least 12 carbon atoms, usually at 
least 14 carbon atoms, more usually of at least 16 carbon atoms and not more than about 36 carbon 
atoms, usually not more than about 28 carbon atoms, while the bis-compounds will usually be at 
least 20 carbon atoms, usually at least 22 carbon atoms and not more than about 40 carbon atoms, 
usually not more than about 36 carbon atoms. 

The two position of the propionamide has two methyl groups or one methyl and one hydroxy 
group. The perfluoroacyl group will be linked to the 3-heteropropionamide through the heteroatom 
by a bond or a linking group of from 1 to 10, usually 2 to 8 carbon atoms and from 0 to 6, usually 
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0 to 4, more usually 0 to 2 heteroatoms in the chain of the linking group. Tlie linking group may be 
aliphatic, alicyclic, heterocyclic or aromatic, usually aliphatic, more usually saturated aliphatic. 
For the most part, the compounds of this invention will have the following formula: 



wherein: 

Q is chalcogen (oxygen or sulfur); 

X is nitro (NO2), cyano (CN), or halogen, particularly of from atomic no. 9 to 35, 
particularly 9 to 1 7 (fluorine and chlorine); 

V is CF3, halogen, particularly of from atomic no. 9 to 35, particularly 9 to 1 7 (fluorine and 
chlorine) or H; usually CFj; 

T is hydrogen or is taken together with T' to form a C=Z bridge, where Z is chalcogen of 
atomic number 8 to 16 (oxygen {carbonyl} or sulfur {thiocarbonyl}), particularly sulfur; 

W is OH when T is H and methyl when T and T' are C=Z; 

U is N when T and T' are taken together to form a C=Z bridge or when d is 0, and is 
otherwise taken together with T' to form a bond or NH, S or 0, particularly NH and S; 
nis 1 or 2 and d is 0 or 1; 
when d is 0, T and T' are hydrogen; 

when d is l.then: 

when n is 1 or when d is 0, Y is a bond or linking group of from 1 to 10, frequently 0 to 8 
carbon atoms, usually 2 to 8, more usually 2 to 6 carbon atoms and from 0 to 6, usually 0 to 4 
heteroatoms, with from 0 to 4 heteroatoms in the chain, where the heteroatoms are N, 0, S, and the 
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heteroatoms are present as amino (includes amido), oxy and oxo- and non-oxo-carbonyl. and tliio 
and thiono- and non-thiono-carbonyl, where the linking group may be aliphatic, alicyclic, 
heterocyclic or aromatic, usually aliphatic, usually saturated; and 

Z , when not taken together with Y, is an alophatic group of from 1 to 10, usually 1 lo 6. 
5 more usually 1 to 5 carbon atoms, saturated or unsaturated, e.g. double or triple bond, 
polyfluoroacylamido group of from 2 to 10, frequently of 2 to 8, usually 2 to 6, more usually 3 to 
5 carbon atoms and having at least 2 fluoro groups and a total of 2m-l fluoro groups, usually having 
at least 2m-2 fluoro groups, wherein m is the number of carbon atoms, or substituted arylamino of 
from 6 to 12, more usually 6 to 10 carbon atoms, particularly anilino, and halogen of atomic number 

10 from 9 to 80, particularly F, CI, Br and I, more particularly Br and I (atomic no. 35 to 80), 
particularly para substituted; 

when n is 2, Y and Z are taken together to form a bond or a linking group of a total of from 
1 to 10, usually 1 to 8 atoms, having 0 to 10, usually 0 to 8 carbon atoms, more usually 2 to 6 carbon 
atoms and from 0 to 6, usually 0 to 4 heteroatoms, with from 0 to 4, usually 0 to 2, heteroatoms in 

15 the chain, where the heteroatoms are N, 0, S, there being at least one carbon atom or heteroatom in 
the linking group, and the heteroatoms are present as amino (includes amido), oxy and oxo- and non- 
oxo-carbonyl, and thio and thiono- and non-thiono-carbonyl, where the linking group when other 
thanl heteroatom may be aliphatic, alicyclic, heterocyclic or aromatic, usually aliphatic, usually 
saturated; and 

20 the phenyl group, Y and/ or Z may be substituted with convenient radiolabel. particulai l y Z, 

where the label may be radioactive iodine, chelated technetium, or other suitable emitter. 

When Y is a bond, U will also usually be a bond, so as to join the nitrogen of the 
polyfluoroacylamido or anilino group to the propionyl carbon atom. 

For radiolabeling, Z may have different convenient functionalities depending on the nature 

25 of the radiolabel. For example, with radioactive iodine, one may use an acetylenic group for addition 
a hydride, e.g. a tin hydride, followed by substitution of the tin group with iodine. Where the 
radiolabel is chelated, the chelating group may be attached to Z by any convenient ftuictionality. such 
as an amide group, ester, ether, thioether, amino, etc. Chelating compounds include combinations 
of imidazoles, thiolacetic acids, cysteine, glycineamides, etc. 

30 The compounds may or may not have one or more stereoisomeric centers. The compounds 

may be used as racemic mixtures or be resolved in their enantiomers and used as enantiomers. 
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When the compounds have the hydantoin ring, they will usually come within the following 
formula: 


15 



wherein; 

20 X' , V ' , and Y' come within the definitions of X, V and Y, respectively; 

Y' is usually alkylene of from 2 to 10, usually 2 to 8, more usually 2 to 6, carbon atoms; 
a' is chalcogen (oxygen or sulfur), particularly sulfur; and 

Z' is a polyfluoroacylamido of from 2 to 10, usually 2 to 6, more usually 3 to 5 carbon atoms 
and having at least 2 fluoro groups and not more than 2m-l fluoro groups, usually having at least 
25 2m-2 fluoro groups, wherein m is the number of carbon atoms, or substituted arylamino of from 6 
10 12. more usually 6 to 10 carbon atoms, particularly anilino, and halogen of atomic number from 
9 to 80. particularly F. CI, Br and I, more particularly Br and f (atomic no. 35 to 80) preferably para- 
substituted 

Those compounds which have an 2-hydroxy, 2-methylpropionyl group as a moiety will for 
30 the most part have the following formula: 


40 
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wherein: 

X^ and n' come within the definitions of X, V and n, respectively; 
is a bond or heteroatom, particularly nitrogen and chalcogen (0 and S) ; 

when is 1 ; 

is an alkylene group of from 1 to 10, usually 1 to 6 carbon atoms, more usually 2 lo 6 
carbon atoms and 0 to 4 heteroatoms, which heteroatoms are N and chalcogen and include the 
functional groups carbonyl, thiocarbonyl, oxy, thio, and amino; and 

7} is a polyfluoroacylamido of from 2 to 10, usually 2 to 6, more usually 2 to 4 carbon aionis 
and having at least 2 fluoro groups and not more than 2m-I fluoro groups, usually having ai leasi 
2m-2 fluoro groups, or substituted arylamino of from 6 to 12, more usually 6 to 10 carbon atoms, 
particularly phenyl, and halogen of atomic number from 9 to 80, particularly F, CI, Br and 1, more 
particularly Br and I, preferably para substituted. 

The compounds which have the carbamoyl group, will for the most part have the following 
formula: 



wherein: 

and come within the definitions of X ' and V' ; 
is chalcogen, particulai-ly sulfur; 

is a bond or alkylene groiq) of from 1 to 6, usually 1 to 3 carbon atoms; 
T} is alkyl of from 1 to 6 carbon atoms, a polyfluoroacylamido of from 2 to 10, usually 2 to 
6, more usually 2 to 4 carbon atoms and having at least 2 fluoro groups and not more than 2ni- 1 
fluoro groups, usually having at least 2m-2 fluoro groups, or substituted arylamino of from 6 to 12, 
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more usually 6 to 10 carbon atoms, particularly phenyl, and halogen of atomic number from 9 to 80. 
particularly F, CI, Br and I, more particularly Br and I, preferably para substituted. 

The subject compounds can be prepared in accordance with conventional ways, varying the 
particular procedure based on the particular side groups. The preparation of hydanioins conveniently 
involves the use of an isocyanate and a substituted a-aminoacetonitrile. By appropriate choice of 
the isocyanate and the a-aminoacetonitrile, one may arrive at the final product in a single step. 
Altematively, one may employ various protective groups, which may be subsequently removed or 
provide for substituents which become involved in the formation of the hydantoin or may provide 
for sites for further derivatization. Various procedures are described in EPO Publication nos. 0 494 
819 and 0 580 459. The urea compounds may be prepared using an isocyanate (including 
thioisocyanate) and an amino compound. A significant number of examples are provided for the 
hydantoins and the propionyl moiety compounds in the experimental section of this application. 

The subject compounds can be used as antiandrogens, substituting for known antiandrogens 
in the treatment of proliferative diseases, hirsutisim, acne and androgenetic alopecia. The subject 
compounds display one or more of the following properties: specific binding and high affinity to the 
androgen receptor; destroying or suppressing the presence of the androgen receptor in a 
concentration dependent fashion; low or no systemic resoiption when applied topically; and limited 
stability, degrading into components of low toxicity and no androgenic activity. The subject 
compounds may be used individually or in combination and with other antiandrogens or other 
treatments, such as flutamide, bicalutamide and nilutamide, irradiation, heat, or the like, as may be 
conventionally employed and as may be moderated for use in conjunction with the subject 
compounds. The treatments may be performed concurrently, consecutively or in accordance with 
a predetermined regimen to minimize the likelihood of neoplastic cell r«fi-actoriness. 

The subject compounds are found to have high cytostatic and cytotoxic activity, inhibiting 
cell growth and viability of cells having an androgen receptor. They also have substantially greater 
effect against neoplastic cells, as compared to normal cells. 

Therapeutic compositions can be formulated in accordance with conventional ways and the 
Indication to be treated. The composition may be formulated for oral or parenteral, e.g. 
intravascular, subcutaneous, intratumoral, intraperitoneally, etc., administration, as a pill, powder, 
capsule, aqueous or oily solution or dispersion, or the like. Conventional carriers include saline, 
phosphate buffered saline, water, vegetable oils, ethanol, isopropanol, etc. Excipients, buffers. 
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Stabilizers, flavorings or the like may be employed. The concentration may be from about 0. 1 to 
10 weight % and at a dosage in the range of about 0.1 mg to about 5g, usually not more than about 
2g/dose. One or more doses may be given daily. 

The subject compounds may be used in conjunction with conventional therapeutic agents for 
a specified treatment, being used m combbation with anti-neoplastic agents, agents for the treatment 
of alopecia, etc. Of particular interest is to employ a regimen where the subject compound is used 
with an agent for treating alopecia, such as Minoxidil? or Aminexil? (a trademark of L=Oreal). 
where the dosage employed for the known agent may be the same as in the absence of the subject 
compound or may be reduced based on the observed experience with the combination. Determinina 
the optimum dosage for the combination can be done in conventional ways using appropriate clinical 
studies and varying ratios of the two ingredients, which may be in a common formulation or 
employed as two independent formulations. 

The subject compounds may be used in competitive assays or as controls for evaluating other 
compounds as to their cytostatic or cytotoxic effect or for blocking the androgen receptor. Thus, 
specific cell lines may be employed where the effect of an agent on the activity of a subject 
compound may be determined in relation to the survival rate or other indicia of the target cells. Also, 
in mixtures of cells containing neoplastic androgenic receptor containing cells,, the subject 
compounds can be used to eliminate the neoplastic cells in the presence of normal cells. Thus, in 
a variety of cultures, where androgenic receptor containing cells may be susceptible to becoming or 
are tumorous, by maintaining a cytotoxic level of a subject compound in the medium, cells may be 
selectively killed. 

In addition, the radiolabeled compounds may be used for therapeutic and/or diagnostic 
purposes, depending upon the choice of radiolabel. The radiolabeled compounds may be formulated 
in accordance mth conventional ways using physiologically acceptable components, exemplified 
by various liquid dispersants, such as deionized water, PBS, DMSO, ethanol, etc. in conjunction 
with various additives, e.g. non-ionic detergents, dextrose, stabilizers, antibiotics, etc. Normally, 
the radioactive label will be provided immediately prior to use, so that the radioactive product will 
be prepared at the site or be shipped to the site of the injection. The formulation will normally be 
administered by intravenous injection. 

The following examples are offered by way of illustration and not by way of limitation . 
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EXPERIMENTAL 
EXAMPLES 

Example 1: 4-mtro-3-trifluoromethyl-N-(2-hydroxy-2-methyl-3-amino- 

propionyl)aniIine. (BP-34) 
A pressure reactor was charged with 4-nitro-3-trifluoromethyl-N-[2,3-epoxy-2-methyl propionyl] 
aniline, BP-33, (10.0 g, 34.46 mmol) and methanol (100 mL). After cooling to - WC, ammonia 
in excess was condensed into the reactor which was sealed and stirred 14 hours. Following 
evaporation, the crude solid was washed with cold CH2ci2 (50mL). Fihration and drying gave 6.1g 
BP-34 (58% yield). 
Melting point: 142-145°C. 

Example 2: 4-nitro-3-trijluoromethyl-N-(2 '-hydroxy-2'-methyl-3 '-N- 

(heptafluorobutyramido)propionyl) aniline. (BP-52I) 
BP-34 (247 mg, 0.80 mmol) under nitrogen with CH2CI2 (5 mL), THE ( 1 0 mL) and NEt3 ( 1 . 1 mL, • 
0.80 mmol) was cooled to 0° C and heptafluorobutryl chloride added (120 ^L, 0.80 mmol). After 
cooling at RT the volatiles were removed. CH2CI2 (30 mL) and H2O (50 mL) were added, the 
organic layer separated and dried over MgS04. The product after silica gel (CHClj/acetone) was 
isolated as a colorless oil (320 mg, 82% yield). 

'H NMR (CDCI3, 500 MHz): 8 9.27 (S, Ar-NHC(O); 4.75 (5, C-OH); 3.82 (m, CCH, NH). 

Examples.- 4-nitro-3-trifluoromethyl-4-N-(2'-hydroxy-2'-methyl-3'- 

pentadecafluorooctyl amido) -propylamide. (BP-562) 
To BP-34 (360mg, 1.17 mmol) was THE (10 mL) and NEt3(485 ^L, 3.5 mmol) were added. The 
solution was cooled to 0°C and pentadecyloctanoyl chloride added (295 ^iL, 1.17 mmol). After 
reaching RT, the volatiles were removed. After silica gel (CHClj/acetone), the product was obtained 
as a pale yellow solid (689 mg, 84% yield). 

Mass spectrum (m/z): 704 (lyDf); 726 (M+W). NMR (470 MHz, CDCl'): -56.8 ppm, -77.3, 
-1 16.3. -1 18.1, -118.6, -1 19.1, -1 19.4, -122.7. 
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Example 4: 4-miw-3-trifluoromethyl'N-[2'hydroxy-2'-methyl-3'-N^ 

(heptajluorobutyl)ammopropionylj aniline. (BP-626) 
BP-33 (50 mg, 0.172 mmol) was dissolved in THF (1 mL) and 2,2,3,3,4,4,4-heptafluorobutyl amine 
(200 mg, 1 mmol), and heated at 90°C for 6 hours. After stripping, the solid after silica gel 
(CH2Ch/acetone), gave BP-626 as an oil. (61 mg, 72% yield) 

mass spectrum (m/z): 590 (MH*), 5 1 2 (MNa*) 

Examples: 2-thioethylheptajluorobutyramide. (BP-532) 
Heptafluorobutyryl chloride (11.9g, 51 mmol) was added to a solution of 2-(Striphenyimethylthio) 
ethylamine (15.58g, 49 mmol) and NEtj (5.43g, 54 mmol) in CHjCb (50 mL) at OT. After 2 hrs. 
the reaction was quenched and extracted with H2O (1 x 20 mL), saturated NaHC03 (20mL), and 
saturated NaCl (20 mL). Solvent were evaporated and the residue crystallized from hexane (150 
mL) to yield (23.06g (91.3%). 
mp:99- 104T 

Trifluoroacetic acid (22,l6g, 194 mmol) was added to a solution of the product (10.02g, 194 mmol) 
in CH2CI2 (20 mL). After 5 minutes, triethylsilane (5.65g, 49 mmol) was added. Solvent was 
evaporated and the solid was purified by silica gel chromatography (CHiCh) to yield (4.69g, 
88.3%). 

Example 6: 4-cyqno-3-trifluoromethyl-N-[(2'-hydroxy-2'-methyt-3'-S-f(2''- 

heptafluorobutyramido)ethyl) thio}propionyl)amline. (BP-533) 
A solution of BP-532 (1 .6 g, 5.9 mmol) in THF (5 mL) was added to a suspension of NaH (0. 1 57g. 
6.6 mmol) in THF (2.6 mL) at 0° C. After 30 min, a solution of 4-cyano-3-trifluoromethy!->J-[2,3- 
epoxy-2-methylpropionyl] aniline (1 .58 g, 5.9 mmol) in THF (5 mL) was added at RT. The reaction 
was quenched with H2O and extracted with Et20 (3 x 20 mL). Solvent was evaporated and the 
residue purified by silica gel chromatography (chlorofomi/acetone) to yield a white, crystalline solid 
(2.55 g, 79.9% yield). 
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Example 7. 4-cyam-3-triJluoromethyl-N-(2'-hydroxy-2'-methyl-3'-S{2''- 
heptafluorobutyramido)ethyl) sulphinylipropionyljaniline. (BP-567 + BP-368) 
A solution of sodium metaperiodate (0.18 g, 0.86 mmol) in water (10 mL) was added dropwise lo 
a solution of BP-533 (0.39 g, 0.72 mmol) in MeOH (15 niL) at RT. After stirring for 14 h. the 
5 filtered solid was washed with MeOH ( 1 5 mL). Volatiles were evaporated m EtOAC (100 mL) and 
extracted with water (10 mL), 10% aq. sodium sulfite (15 mL) and .then saturated NaCl (15 mL). 
The organic layer was dried over MgS04 and solvent was evaporated. The residue was purified by 
silica gel chromatography (50:50 CHClj/acetone) to yield two diastereomers as white, crystalline 
solids (0.3 1 g, 78.0%). 

10 

Example 8: 4-cyano-3-tri-fluoromethyl-N-[(2'-hydroxy'2'-methyl-3'-S-{(2"- 
heptafluorohutyramido)ethyl)sulfonylipropionyl)anihm. (BP-534) 

A solution of MCPBA (0.796 g, 4.6 mmol) in CHjCh (100 mL) was added dropwise to BP-533 

(1.09 g, 2.01 mmol) in CH2CI2 (100 mL). After stirring for 14 h, the reaction was quenched with 
] 5 1 0% aq. sodium sulfite (20 m L), extracted with Na2C03 (2x15 mL), and brine ( 1 5 mL). Solvent 

was evaporated and the residue purified by silica gel chromatography (CHCI3/ acetone) to yield the 

product as an oil (0.93 g, 79.8%). 

Example 9: 4-[2'-5'-dioxo-3\3'-dimethyl-l'-pyrrolidinyl]-2-trijluoromethyl- 

20. benzonitrile. (BP-245) 

2,2-dimethyl succinic anhydride (34.41 g, 268 mmol) was placed in a flask and melted at MOT 
under nitrogen. 5-amino-2-trifluoromethyl benzonitrile (25 g, 134 mmol) was added in portions, 
followed by methanesulfonic acid (500 uL). After two hours, temperature was reduced to 120''C and 
EtOAc (200mL) was added. The solution was washed with NaHCO, (2 x 50 mL), then saturated 

25 NaCl (50 mL). Diying (MgS04), filtration, and removal of the solvents left an oil, which was 
dissolved in toluene (200 mL) at 60° C. After several days, filtration and drying yielded BP-245 
(25.7g, 65%) as colorless crystals. 

HPLC purity = 99%, melting point: 131-33' C. 


30 
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Example 10: 4-[2\5'-dioxo-3\3\4'-trmethyl-l'-pyrrolidmyl]-2-trifluow^ 
bemonitrile. (BP420) 

BP-245 (10 g, 34 mmol) was dissolved in DMF (40 mL) and THF (20 mL) in a Schlenk flask and 
cooled to -TS^C under nitrogen. Lithium bis(trimethylsilyl)amide (34 mL, 1 M in THF; 34 mmol) 
5 was added over 10 minutes, iodomethane (5.1 g, 35.7 mmol) in THF (20mL). The reaction was 
allowed to warm to RT and stirred for 12 hours. The reaction was poured into toluene (400mL). IN 
HCl (200 mL), the layers separated and the toluene layer washed with 50% saturated NaCl (100 m 
L). Drying (MgS04), filtration and solvent removal gave a yellow, crystalline solid, which was 
purified by silica gel (toluene/acetone) and crystallized from toluene (40 mL) to yield a white, 
10 crystalline solid. (2.19 g, 21% yield). 

Example II: 4-[2\5'-dioxo-3\3\4\4'Aetramethyl-r-pyrrolidinyl]-2-trifluoro^ 
benzonitrile. (BP-424) 

BP-245 (5.0 g, 16.9 mmol) was dissolved in dry DMF (22 mL) and cooled to -60° C. Lithium bis 
15 (trimethylsilyl) amide (33.8 mL 1 M in THF; 33.8 mmol) was added over 1 0 minutes, followed by 
iodomethane (5.025 g, 35.4 mmol) in THF (10 mL). After 6 h at -20° C, mixture was poured into 
toluene (200 mL) 1 N HCl (100 mL). The layers were separated and the toluene layer washed with 
saturated NaCl (50 mL). Drying (MgS04), filtration and solvent removal gave an oil, which was 
purified on silica gel (toluene/acetone). Yield of BP-424 = 3.25 g (60%) melting point: 162.5- 
20 164° C. 

Example 12: 4-[2'-oxo-5'-hydroxy-3',3',4',4'-tetramethyl-l'-pyrrolidinyl]-2- 
trifluoromethyl-bemonitrile. (BP-511) 
BP-424 (100 ma, 0.31 mmol) was dissolved in methanol (2 mL) and 1 N HCl (100 uL). At 15° C. 
25 solid sodium borohydride (58 mg, 1.54 mmol) was added over 2 minutes. After 14 h at RT. 
methanol was removed, and the product partitioned between EtOAc (20 mL) and 1 0 % NaCl (25 
mL). The layers were separated, the organic layer washed with saturated NaCl (25 mL) and dried 
(MgS04), and evaporated to give a white solid (109 mg) which was fiirther purified b\' 
crystallization from CH2CI2. (88 ma, 87% yield) 
30 Melting point: - 1 95- 1 97°C. Mass spectrum (ra /z): 325 (MH+)M W = 326.32 
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Example 13: 4-Q'-oxo-5'-heptaflwrobutylao!y-3\3\4\4\-tetramethyl-l'pyrroM^ 

2-trifluoromethyl benzonitrile. (BP-569) 
BP-511 (100 ma, 0.036 mmol) was suspended in 2,2,3,3,4,4,4-heptafluorobutanoI (ImL) and 
methanesulfonic acid (1 00 uL) and was stirred at RT for 6 hours. The solution was poured into 0. 1 
M K2HPO4 (pH 7.0,1 5 mL) and EtOAc (25 mL). The organic layer was washed with brine (2x10 
mL) and dried (MgS04). Stripping and silica gel chromatography (CCI4/acetone) gave a white solid 
(53 ma, 34% yield). 

Mass spectrum (m/z): 509 (MfT) 

Example 14: 4-[3'-(4"-N-t-butoxycarbonyl)-aminobutyl)-4\4'-dmethyl-5'-M^ 
2'thioxo-l '-imidazolidinyl ]-2-tnfluoromethyl-benzonUrile. (BP-380) 
4-cyano-3-trifluoromethyl phenylisothiocyanate (2.3 g, 10 mmol) was dissolved in THF (15 mL), 
and NEt3 (1.43 mL, 10.3 mmol) then added to crude 2-(l',4'-butylamino-N-tbutoxy-carbonyl)-2- 
cyanopropane (2.6 g, 10.2 mmol) in THF (10 mL). After 1.5 hr, the volatiles were removed in 
vacuo. Silica gel column (CHClj/acetone) gave a yellow solid (3.6 g) 94% pure by HPLC. 

'H NMR (500 MHz, CDCI3): 5 3.20 (m, 2H, CH2NHC (0)); 3.68 (m, 2H, CH2NC(S)). 

Example 15: 4-[3 '-(4 "-aminobutyl)-4 '.4'-dimethyl-5 '-imino-2'thioKo- 

l'imidazolidinyU-2trifluoromethyl-bemomthk. (BP-381) 
BP-380 (21,0 g, 44 mmol) was dissolved in MeOH (80 mL). 4 N HCl (40 mL, 160 mmol) and 
methanol (40 mL) were added. After reflux for 1 .5 hr and evaporated. The product was filtered 
from an EtOH slurry, washed vwth cold EtOH (50 mL) and dried under vacuum to give a colorless 
solid (1 5.8 g, 88.5% yield). 

'H NMR (DMSO-4 500 MHz): 6 3.72 (m, 2H NCH2CH2); 2.82 (m, 2H, CHCCH2NH3); 1 .55 (s, 
6H,CCH3). 

Example 16: 4-[3'-(4''-heptafluorobutyramidobityl)-4\4'-dimethyl-5'oxo-2'-thioxo- 
l-imidazolidinyl]-2-trifluoromethyl-bemonitrik. (BP-443) 
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BP-381 (15.8 g, 37.6 mmol) was placed in a flask with CH^Cb (200 mL) and NEta (23 niL, 165 
mmol). Heptafluorobutyiyl chloride was added (6.2 mL, 41 .3 mmol). After stirring for 6 h at RT 
and everything followed by silica gel (CHCyacetone). An oil (8.9 g) resulted (41% Yield). 

5 'V NMRCDCI3); -58.5 ppm (ArCFj ); -77.1 (CF2CF3); -1 17.2 (C(0)CF3 ); -123.4 (CF.CFiCF.,). 
'^C NMR(CDCi3 127 MHz): 157.8 ppm 175.13, 178.55. 

Example 17: 4-[3'-((4''-heptqflurobutylamidoethyl)butyl)-4\4'-dim^^ 
thioxo-l'-imidazolidinyl]-2-trifluoromethylbenzonitrile. (BP-444) 
10 BP-138 (340 mg, 0.95 mmol; acc. to example 7) was dissolved in CH2CI2 (5 mL) and NEta (0.397 
mL, 2,85 mmol). Heptafluorobutyiyl chloride was added (0.142 mL, 0.95 mmol). After 30 minutes 
at RT, the volatiles were removed. Silica gel (CHCVacetone) gave a coloriess solid (280 mg) (5 
% Yield). 

15 "F NMR (470 MHz, CDCI3): -58.6 ppm, -77.0, -1 17.0, -123.3. 

Example 18: N-(4-cyano-3-trifluoromethyl-phenyl)-N'-heptafluorobutyl) thiourea. 
(BP-628) 

4-cyano-3-trifluoromethyl phenylisothiocyanate (2.28g, 10 mmol) was dissolved in THF (15mL), 
20 and cooled to 5°C. 2,2,3,3,4,4-heptafluorobutyl amine (209 mg, 1 0.5 mmol) was added after stirring 
for 1 h, with EtOAc (60 mL) and 1 N HCl (25 m L) were added. The organic layer was washed with 
saturated NaCl (15 mL) and dried (MgS04). Silica gel chromatography (CH2Cl2/acetone), gave a 
white solid (90% yield). 

25 Example 19: 4-nitro-3-trifluoromett^l-N-[2'-hydroxy-2'-methyI-3'-{N'-(m^^ 

(3 "-phenyl-3 "-(p-thfluoromethyl phenyl))propyl}ammo}anilm. (BP-65 7) 
BP-33 (77 mg, 0.264 mmol) and fluoxetine (68 mg, 0.22 mmol) were dissolved in p-dioxane (3 mL) 
and the solution heated for 6 burs at 95''C. The solvent was removed and the product purifed on 
silica gel (CH2CI2 /MeOH/NEta). Yield = 64 mg (48% Yield). 
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Example 20: -hydroxy-3-((2-hydroxy-2-(N-(4-mtrch3-(trifluorome 

carbamoyl)propyl)ammo)-2-methyl-N-(4-nitro-3- 

(trifluoromethyl)phenyl)propanamlde. (BP-673) 
BP-33 (l.Og, 34 mmol) was dissolved in methanol (40 mL). NH4OH (30%, 4 mL) was added and 
5 the reaction stirred at room temperature for 24 hs. The volatiles were removed and the crude solid 
chased with methanol (2x10 mL). The product was collected as a precipitate from methylene 
chloride and further purified using column chromatography (CH2Cl2/MeOH gradient) to give a 
yellow solid. Yield of BP-673 = 490 mg (48%). 

10 Mass Spectrum (m/z): Nflf 598. 

Example 21 :2-hydroxy-3-((2-(2-(2-hydroxy-2-(N-(4-nitro-2- 
(trifluoromelhyl)phenyl)carhamoyl) propyl) amino) ethoxy) ethoxy)ethyl)amino)- 
2-methyl-N-(4-mtro-3(trifluoromethyl) phenyljpropanamide. (BP-676). 
15 BP-33 (500 mg, 1.72 mmol) was placed in flask with stir bar. Dioxane was added. In a separate 
flask, dissolved diamine (Hunstman XTJ-504) (127 mg, 0.86 mmol) in Dioxane (4 mL). This was 
added to the former and the resulting solution was stirred and heated at 90" C for 5 hr. The oil bath 
was removed and the reaction stirred for 9 hr. at room temperature. The volatiles were removed and 
chloroform added (10 mL), to give a colorless precipitate, which was collected and dried to give the 
20 product as a colorless solid. Yield of BP-676 = 290 mg (46%). 

Mass Spectrum (m/z): Mif = 729 

Example 22: N-(4-chlorophenyl)-3-((2-(N-(4-chlorophenyl)carbamoyl)-2- 
25 hydroxypropyl)amino)-2-hydroxy-2-methylpropammide. (BP-708) 

BP-706 (3.0 g, 14.2 mmol) was dissolved in CH3OH in flask and stir bar. >f}i,OH (12 mL) was 
added turning solution into yellow liquid. After stirring two days, the volatiles were removed and 
the crude product chased with MeOH (2 x 120 mL). The product was purified using column 
chromatography (CH2CI2: MeOH gradient) and isolated to produce white crystals. Yield of BP-708 
30 = 2.56 g (41%). 
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Mass Spectrum (m/z): MH* = 440 
mp. 76-78°C 

Example 23: 3-((((4-bromophenyI)amim)thioxomethyl)amino)-2-hydroxy-2-meihy^ 

5 N-(4-mtro-3-(trifluorQmethyl)phenyl)propanamide. (BP-668) 

BP-34 (2.0g, 6.5 mmol) was dissolved in anhydrous THF (30 mL) under N2(g). NEI3 was added 
( 1 00 fiL). In a separate flask under NaCg), 4-bromophenylisothiocyamate was similarly added to the 
former mixture. After stirring for Ih, the volatiles were removed and the crude product purified \ in 
silica gel column chromatography (CHCh/acetone gradient) to give the product as a yellow solid 

10 (m.p.l92.195''C)in67%yieId. 

Mass Spectrum (m/z): MH+ = 521, 523 

Example 24: 3-((((cyclohexylmethyl)amino)thioxomethyl)amino)-2-hydroxy-2- 
15 methyl-N(4-nitro-3-(trifluoromethyl)phenyl)propanamide. (BP-743) 

BP-34 (2.0g, 6.5mmol) was dissolved in anhydrous THF (30 mL) under N2(g). NEts was added (2.7 
mL) and then followed by cyclohexylmethylisothiocyanate (1 .Og, 6.4 mmol). After stirring for 3h. 
the volatiles were removed and product purified via silica gel column chromatography (CHiCi}: 
acetone gradient) to give a yellow solid (m.p. 77-8 1°C) in 84% yield. 

20 

Mass Spectrum (m/z): MH* = 463; MNa* = 485. 

Example 25: 4-[2\5'-dioxo-3\3\4'-trimethyl-4'-propynyl-l'-pyrrolidinylJ-2- 
trifluoromethyl-benzonitrik. (BP-535) 
25 BP-420 (1.71 g, 5.5 mmol) was placed in a flask. After cooling to -SCC, lithium 
bis(trimethylsilyl)amide (5.55 mL, 1 M in THF; 5.55 mmol) was added, followed by propargyl 
bromide (0.69 g, 58 nunol). The reaction was held at 0°C overnight after which it was poured into 
1 N HCl (30 mL) and extracted with EtOAc. The organic layer was washed with 50% saturated 
NaCl (100 mL). Drying (MgS04), filtration and solvent removal gave a solid, which was purified 
30 on silica gel (toluene/acetone). The product was re-crystallized from toluene (1 .05 g, 55% yield). 
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Example 26: 2-(trifluorometh}>l)'4-(3.3,4-trimethyl-2.5-dioxo-4-(6. 7. 7-tnflmrohept- 

6-en-2-ynyl)cyclopentyl)benzenecarbonitrile. (BP- 751) 
BP-535 (120mg, 0.34 irnnol) is dissolved in anhydrous THF (10 mL) and the solution cooled to - 
78'C. KN(SiMe3)2 (344^1, 1 M in toluene) is added, followed by B1CH2CH2CF = CF. (65mg, 0.34 
5 mmol). The solution is allowed to warm to RT, is quenched with 1 N HCl and extracted with 
EtOAc. The layers are separated and the organic layer dried (MgS04), filtered and concentrated to 
give the crude product, which is purified via column chromatography to give the product as a 
colorless solid. 

10 Example 27: 4-cyano-3-trifluoromethyl-N-(2'-hydroxy-2'-methyl-3'-N- 

(heptajluorobutyramido)propionyl) aniline (BP-713) 
BP-646 (the cyano analog of BP-34)(1 .121 g, 3.89 mmol) was dissolved in dry CH2CI2 and NEt^ ( 1 .6 
mL) was aded. Heptafluorobutyryl chloride was added (558 |il, 4.28 mmol). After 3h, volatiles 
were removed and the product purified by silica gel chromatography (CH2Cl2/acetone) to give a 

15 coloriess solid (1 .03 g, 55% yield) 

Mass spectrum (m/z): 482(MH*). Melting point 142-144EC 

Example 28: N-(3-trifluoromethyl-4-cyanophenyl), N=-propyl thiourea 
20 (BP-735) 

4-Cyano-3-trifluoromethylphenylisothiocyanate (1 g., 4.39 mmol) was dissolved in anhydrous THF 
(30 mL) and cooled to OEC. n-Propylamine was added slowly and the ice bath removed. After 
stining at RT for 16 h, volatiles were removed and the product was crystallized from toluene to give 
off-white plates (1 .02 g, 77% yield). 

25 

Example 29: 2-hydroxy-3-(((4'-iodophenyl)amino)carbonylamino)-2-methyl-N-(4"- 

mtro-3"-trifluoromethyl)phenyl)propanamide (BP-754) 
BP-34 (2.35 g., 7.66 mmol) was dissolved in anhydrous THF (25 mL). In a separate flask, p- 
iodophenylisocyanate (2.0 g., 8.16 nmiol) was dissolved in anhydrous THF (10 mL). NEts (3.2 niL) 
30 was added to the first solution, followed by addition of the isocyanate solution. After 2 h, the 
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volatiles were removed and the crude product washed with CH2CI2 (2 x 50 mL) and the aresulting 
product collected as a pale yellow solid (4.0 g., 95% yield). 

Example 30: 4-[3'-trans-(2''-propetryl-3Uodo)-4\4'-dimethyl-y^^ 
5 imidazolidinylJ-2-trifluoromethyIbenzonitnle (BP-305); 4-[3'-cis-(2"-propenyl- 

3''iodo)-4',4'-dimethyl-5'-oxo-2'-thiooxo-r-imidazolidinylJ-2- 

trifluoromethylbenzonitrile (BP-305) 
BP-199 (4-[4',4'-diniethyl-3-propargyl-5'-oxo-2'-thioxo-l'-imidazolidinyl]-2- 
trifluoromethylbenzonitrile; see WO97/00071) was dissolved in dry toluene (100 mL) under N2. 
10 BusSnH (1.12 mL) and AIBN (68.5 mg) were added and the reaction mixture heated to reflux. After 
stirring for 3 h at reflux, the reaction was allowed to cool to rt and the volatiles removed under 
vacuum. The crude product was purified by column chromatography (SiOi, eluent CHCI3) isolated 
as a pale oil (1 .67 g). Purity 95.3% HPLC. 

15 BP-237 (80:20 E/Z isomers, 370 mg) was dissolved in CHCI3 (5 mL) and cooled to OEC. hi a 
separate flask, I2 (146 mg) was dissolved in CHCI3 (15 mL) and added to the solution of BP-237. 
After 2 h at rt, the volatiles were removed and the product mixture purified using silica 
chromatography (gradient CHCyacetone). BP-305 (trans isomer) was isolated as a whhite 

crystalline solid 200 mg, m.p. 137-139EC. Purity was 96.4% (contaminated with 1.2% of BP-307 
20 (HPLC)). Pure BP-307 was obtained by further use of column chromatography (70 mg, m.p. 1 46- 
•7EC, purity 99.2%:HPLC) 

Example 31: 4-cyano-3-trijluoromethyl-N-[2'-hydroxy-2'-methyl-3'- 
(propargyloxypropionyl] aniline (BP-632) 
25 To a solution of propargyl alcohol (2.59 mL, 44.5 mmole) cooled to -78EC was added dropwise a 
solution of methyl lithium in diethyl ether (27.8 mL, 1.6M). After 30 min a solution of 4-cyano-3- 
trifluoromethyl-N-[2,3-epoxy-2-methylpropionyl]aniline (4.0 g, 14.8 mmole; prepared according to 
the general method m BP 0 100 172) in THF (40 mL) was added. The solution was allowed to reach 
rt, stirred 20 hand the volatiles removed. The residue was partitioned between THF/sat. aq. NaCl 
30 (50 mL/50 mL), the organic layer concentrated under reduced pressure to ^n oil and purified by silica 
chromatography (CHClj/acetone) to yield 4.27 g (88%) BP-632. 
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Example 32: 4-cyano-3-tnfltwromethyl-N-[2'-hydroxy-2'-methyl-3'-[3''-('"ljiodo- 
trans-2"-propenyloxy}propionyl aniline (BP'636): 4-cyam-3-triflnoromethyl-N-[2'- 
hydroxy-2'-methyl-3'-[3''-C-^I)iodo-cis-2''-propenyloxy]propionylaniU^ 
4-cyano-3-trifluoromethyl-N-[2'-hydroxy-2'-methyl-3'-[gem- di-3"-^-^I)iodo-2"- 
propenyloxyjpropionyl aniline (BP-638) 

A. 4-cvano-3-trifluoromethvl-N-f2'-hvdroxv-2'-methvl-3'-r3"-tributvlstannvl-trans-2"- 
propenvloxvlpropionvl aniline (BP-633V 4-cvano-3-trifluoroniethvl-N-r2'-hvdroxv-2'-methvl-3'-r3"- 
tributvlstan nvl-cis-2"-propenvloxv1propionvl aniline fBP-634): 4-cvano-3-trifluoromethvl-N-r2'- 
hvdroxv-2'-methvl-3'-[gem- di-tributvlstannvl-2"-propenvloxv1propionvl aniline fBP-635) 

To a solution of BP-632 (2.60 g, 8.0 ramole) in toluene (30 mL) was added BuSnH (3.21 niL, 12.0 
mmole) and AIBN (1 .39 g, 12.0 mmole). The solution was refluxed for 20h, the volatiles removed 
and the crude product purified on silica chromatography (CHCh/acetone) to yield 4.07 g (89%) of 
an 8:1 :1 mixture of trans, cis and gem isomers (BP-633, -634, -635) 

B. The mixture prepared above is dissolved in a small amount of DMF. Radioiodination is 
accomplished using Na['^^]I, Na['"]I or Na[''']I by known methods. (See Hunter and Greenwood, 
Nature (1962) 194:495-6) 

Example 33: 4-cyano-3-tri/luoromethyl-N-[2'-hydroxy-2'-methyt-3'-[3"-('"l)iodo- 
tram-2"-propenylthio]propionyl aniline (BP-552): 4-cyano-3-trifiuoromethyl-N-[2'- 
hydroxy-2'methyl-3'-[3''-f^I)iodo-cis-2"-propenylthio]propion^^ 
4-cyano-3-trifluoromethyl-N-[2'-hydroxy'2''methyl-3'-[gem- di-3"-('"l)iodo-2"- 
propenylthiojpropionyl aniline (BP-554) 
A. A solution of propargylthiol (1 00 mL, 0. 1 3M in THF/CH2CI2; prepared according to Castro, 
J. et al., Synthesis 1977, 5 1 8) was added ot a suspension of NaH (0.52 g, 1 3.0 mmole, 60% in oil) 
in THF (25 mL) at -78°C and stirred for 1 h. To this cold solution was added a solution of 4-cyano- 
3-trifluoromethyl-N-[2,3-€poxy-2-methylpropionyl] aniline (3.51 g, 13.0 mmole; prepared according 
to EP 0 100 172 general method) in THF (20 mL) and stirred 1 h at -78°C. The solution was 
allowed to reach rt, stirred 1 h and the volatiles removed. The residue was partitioned between 


wo 00/37430 


22 


PCT/US99/26862 


CHCI3/H2O (200 mL/200 mL), the organic layer concentrated to an oil under reduced pressure and 
purified by silica chromatography (CH2CI2) to yield 1.13 g (25%) BP-548 

B. 4-cyano-3-trifluoromethyl-N-[2'-hydroxy-2'-methyl-3'-[3"-tributylstannyl-trans-2"- 
5 propenylthio]propionyl aniline (BP-549): 4-cyano-3-tri{]uoromethyl-N-[2'-hydroxy-2'-meth\l-3'-[3 "- 
tributylstannyl-cis-2"-propenylthio]propionyl aniline (BP-550); 4-cyano-3-trifluoromethyl-N-[2'- 
hydroxy-2'-methyl-3'-[gem-2"-di-3"-tributylstannyl-2"-propenylthio]propionyl aniline (BP-55 1 ) 

BP-548 (1.03 g, 30 mmole) was dissolved in 1,4-dioxane (15 mL) and toluene (30 mL). BujSnH 
10 ( 1 .2 1 mL, 4.5 mmole) and AIBN (0.52 g, 4.5 mmole) were added and the reaction mixture hreated 
to reflux for 12 h. The volatiles were removed and the crude product was purified on silica 
chromatography (CHCI3) to yield 0.78 g (44%) of a 5:3:2 mixture of the gem, cis and trans isomers. 
(BP-55 1, -550, and -549, respectively). 

15 C. The mixture of BP-549, -550 and -55 1 prepared above is dissolved in a small amount of 
DMF. Radioiodination is accomplished using Na['^^]I, Na['^^]I or Na['^']I by known methods. (See 
Hunter and Greenwood, Nature (1962) 194:495-6). 

Compounds were tested for stability in human serum at 38°C. They were dissolved in 
isopropanol/HiO (95:5), mixed with human serum to a concentration of 0.5 mg/niL, and incubated 

20 at 3 S'C. Serum aliquots were extracted with ethyl acetate and analyzed by HPLC. In an accelerated 
stability study of the compounds BP-521, BP-668 and BP-673, formulated in isopropanol/HiO 
(95:5) and incubated at 50°C, no change was observed via HPLC up to six days. 

Table 1 

25 Percent of the intact compound remaining in human serum at 38°C after incubation. 


Compound 

6h 

24h 

48h 

6d 

BP-521 

97.5 

90.0 

84.0 

60.0 

BP-668 


100 

100 

100 

BP-673 


100 

100 

100 
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It can be seen that the compound containing aliphatic perfluorocarbon has a limited stability 
resulting from hydrolysis of the perfluoroamide, leaving the free amine, BP-34 (Example 1 ) and the 
perfluorocarbon moiety. Compounds BP-673 (a dimeric species) and BP-668 have nevertheless 
proved stable. 

Compounds which were found sufficiently stable were dissolved in EtOH/DMSO and 
incubated with human prostate cancer cells LNCaP, which contain AR with a minor mutation. After 
72 hours, an XXT assay (Scudievo, et al.. Cancer Reseaich, 48 :4827 ( 1 988)) indicating cell viability 
was carried out. Table 2 shows the lowest drug concentrations needed to abolish 50% of the cellular 
viability. 

Table 2 

Effect on cell viability 


Compound: 

Molar Concentration: 

Bicalutamide 

7.0 H 10-5 

Hydroxyflutamide 

5.0 H 10-5 

BP-34 

<1 H 10-4 

BP-443 

5.5 H 10-6 

BP-463 

5.5 H 10-5 

BP-483 

6.25 H 10-6 

BP-521 

5.6 H 10-6 

BP-546 

4 H 10-6 

BP-668 

1.5 H 10-5 

BP-673 

2.7 H 10-5 

BP-676 

1.4 H 10-5 

BP-713 

1 H 10-5 


The interaction of the compounds with AR was studied by incubation with LNCaP cells, 
subsequent cell lysis and the standard Western Blot assay. Table 3 shows percent of remaining AR 
contained in the lysate following incubation of the cells with test compounds for 48 hours. 
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Tables 

Percent of the androgen receptor remaining in human prostate cancer cells, LNCaP, 
by Western Blot. 


Compound: 

@ 3)jMolar cone: 

@ 

BP-34 

97 

98 

BP-52 

38 

0 

BP-668 

73 

0 

BP-673 

74 

3 

BP-676 

64 

20 

BP-713 

50 

3 

BP-735 

45 

1 

BP-754 

28 

14 

Bicalutamide 

97 

89 

Hydroxyflutamide 

98 

94 


It can be seen that not all compounds which showed strong inhibition of LNCaP cells, by 
XXT assay, were also correspondingly active in suppressing the AR. While the control 
antiandrogens, i.e. hydroxyflutamide and bicalutamide, have not shown any significant effect on the 
AR, important suppression was found at 3 nM concentration with compounds BP-52 1, BP-673, BP- 
668, BP-713 and BP-735. These compounds practically eliminated the AR at 10 \iM concentration. 

The free amine, BP-34, a product of the composition of BP-52 1, had no effect on the AR, 
nor on the LNCaP cells. 

BP-52 1 bioavailability results are shown in Table 4. 
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Table 4 
Bioavailability of BP-521 



Applic./d 
ose in 
mg/kg bw 

(ig/ml blood at hrs.: 

0.5 1.0 1.5 2.5 ■ 7.0 
24 

Cumulative 
mg/total blood 
volume and % 
dose 

Rabbit 
~3kg 

oral, 100 

1.5 

1.7 

2.6 

1.5 

1.0 

1.0 

3.0 ng 

1.50% 

Rabbit 
~3kg 


1.9 

3.2 

1.9 

1.5 

3.0 

2.2 

11.6 Hg 

2.8% 

Rabbit 
~3kg 

100 rag/d, 
lOd 

0 

0 

0 

0 

0 

0 

0 

0 

Rat 

-140g 

i.m., 75 

0.7 

4.7 

2.2 



1.0 

2.1 ME 

2.9% 


It can be seen that only a fraction of the dose is systemically available upon oral, i.p. or 
5 i.m. application, that the peak serum levels in the oral test was 0.0052% of the injected dose, as 
compared to the 0.03% reported for bicalutamide(Cockshott ID, etal. Eur Urol. 1990, Vol 18, 
Suppl. 3: 10-17). The bioavailability of BP-521 from the subcutaneous, muscle and 
inteiperitonial spaces was also low. 

When intact rats were given 10 times subcutaneously lOOmg/kg of BP-521, the average 
10 weight of their prostate and seminal vesicles was reduced by about 46%. On the other hand, 

0.1 mg/kg dose of BP-521 or BP-668 in castrated rats supplemented with testosterone propionate 
did not reduce the secondary sex organs' weight, while 0.5mg/kg of bicalutamide did, by about 
20%. (The dose of O.lmg/kg approximates the expected topical daily dose for humans). 

Topical absorption was studied in rabbits who were treated 2x daily with 0.5 mL of a 
15 10% solution of BP-521 in 50/50 PEG 400/EtOH over a shaved skin area of 20 cm^ No 

absorption was found by HPLC with standard calibrated sensitivity of detection of 5 nanograms. 
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Systemic toxicity was orientationally evaluated by i.p. injection every 2nd day in mice. 
BP-52], 200mg/kg bw^ was given 5 times, witiiout mortality or morbidity, while morbidity but no 
mortality was seen at 350mg/kg bw. For BP-34, the corresponding values were 1 50mg kg bw 
and300mg/kgbw. 

5 In an orientational test on three male volunteers, 1% solution of BP-521 in ethanol, 0.5 

mL applied twice daily on the affected scalp, effectively arrested incipient androgenic alopecia 
of the forehead line and after 8 weeks, induced copious growth of vellum hair. 

It can be concluded that BP-521, due to the low systemic toxicity and lack of cutaneous 
absorption and the generally low bioavailability is suitable for treatment of skin disorders where 

10 slow biodegradability is an advantage: the resulting free amine, BP-34, has no antiandrogenic 
activity, and the other decomposition product, perfluorobutyric acid, was shown to have low 
toxicity (Takagi A, et al. Cancer Letters. 1991, 57: 55-60). 

Test compounds containing non-radioactive iodine (BP-554, -636 and -305 were shown 
to interact with AR as compared to controls. These compounds were formulated using a 

15 standard medium comprising ethanol, DMSO, Tween and dextrose in water and were injected 
intravenously into 300 g male rats. After 4 h the rats were sactificced and the amount of the test 
element determined in various organs and blood relative to the prostate levels. There was a 
substantial accumulation in the prostate vis-a-vis the other tissues which were analyzed. As 
described in U.S. Patent no. 5,656,65 1 , the subject compounds can be used for whole body 

20 scanning to depict prostate cancer and metastases. 

It is evident from the above results that compounds are provided which are effective with 
indications associated with the androgen receptor, such as androgen dependent tumors, and skin 
androgen mediated disorders, such as acne, hirsutism and androgenetic alopecia. In addition to 
having cytotoxic and cytostatic activity, some of the compounds demonstrate androgen receptor 

25 suppression. For topical treatment, compounds are provided which have low resorption. 

Although the foregoing invention has been described in some detail by way of illustration 
and example for purposes of clarity of understanding, it will be obvious that certain changes and 
modifications may be practiced within the scope of the appended claims. All references cited 
herein are incorporated herein by reference, as if set forth in their entirety. 
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WHAT IS CLAIMED IS: 

I A compound of the formula: 



X is nitre, cyano or halogen; 
V is CFj_ halogen or H; 

W is OH when T is H and is methyl when T and T' are taken together to from a C=Z 

bridge; 

U is N when T and T' are taken together to from a C=Z bridge or is taken together with 
T' to form a bond or 0, S or N; 
nis 1 or 2 and d is 0 or 1; 
when d is 0, T and T' are hydrogen; 
when d is I, then: 

when n is 1 or when d is 0, Y is a bond or linking group of from I to 10 carbon atoms and 
from 0 to 6, with from 0 to 4 heteroatoms in the chain, where the heteroatoms are N, 0, or S; and 

Z, when other than taken together with Y, is an aliphatic group of from 1 to 6 carbon 
atoms, which may be saturated or unsaturated, a polyfluoroacylamido group of from 2 to 8, 
usually 2 to 6, more usually 3 to 5 carbon atoms and having at least 2 fluorines and not more than 
2m- 1 fluorines, wherein m is the number of carbon atoms, or haloanilino, where halo is of 
atomic number 9 to 80; and 
radiolabeled derivatives thereof 
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2 . A compound according to Claim 1 , wherein nisi. 

3. A compound according to Claim 2, wherein Z is perfluoroacylamido 

4. A compound according to Claim 1 , wherein n is 2. 

5. A compound according to Claim 4, wherein T and T' are H and Y and Z are taken 
together to define a linking group of a total of from 2 to 8 carbon atoms and 0, S and N 
heteroatoms. 

6. A compound according to Claim 1 , wherein Z is radiolabeled with an iodine 
radioisotope. 

7. A compound of the formula: 



wherein: 

X* is nitro or cyano; 

V'isCFs; 

a' is chalcogen; 

Y' is alkylene of from 2 to 8 carbon atoms; 

Z' is a polyfluoroacylamido of from 2 to 8 and having at least 2m-2 fluoro groups, 
wherein m is the number of carbon atoms, or substituted arylamino of from 6 to 10 carbon 
atoms, particularly, and halogen of atomic number from 9 to 80; and 
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radiolabeled derivatives thereof. 

8. A compound according to Claim 7, wherein Z is a polyfluoroacylamido group and 
a' is sulfur. 

9. A compound of the formula: 



is nitro or cyano; 
V^isCFj; 
nMslor2; 

is a bond, N or chalcogen; 
when n is 1, is a bond or linking group of a total of from 1 to 6 atoms, which are C, N, 0, and 
S; with the proviso that when is a bond, is also a bond; and 

is polyfluoroacylamido of from 2 to 6 carbon atoms and at least 2m - 2 fluorine atoms, 
wherein m is the number of carbon atoms, an aliphatic group of from 1 to 6 carbon atoms 
substituted with a radioisotope or haloanilino, where halo is of atomic number 9 to 80; 
when n is 2, Y^ and Z^ are taken together to form a linking group of a total of 1 to 10 C, N, 0, 
and S atoms. 

10. A compound according to Claim 9 of the formula 4-nitro-3-trifluoromethyl-N- 
({2'-hydroxy-2'-methyl-3'-N-heptafluorobutyramido}propionyl)aniline. 
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11. A compound accordmg to Claim 9 of the formula 3-( { ( {4- 
bromophenyl}amino)thiono}amino)-2-hydroxy-2-methyl-N-(4"-nitro-3"- 
trifluoromethyI)phenyl)propionaniide. 

12. A compound according to Claim 9 of the formula N,N-bis-(3,3'-di{N=-3"- 
trifluoromethyl-4"-nitrophenyl}-2"=-hydroxy-2"=-methylpropionamide)amine. 

13. A compound according to Claim 9 of the formula N-(3'-trifluoromethyM"-cyano) 
2-hydroxy, 2-methyl-3-perfluorobutyramidopropionamide. 

14. A compound according to Claim 9, wherein is an aliphatic group substituted 
with an iodine radioisotope. 

15. A compound of the formula: 



wherem: 

X^isnitroor cyano; 
V^isCFj; 
n^slor2; 
is chalcogen; 

when n is 1, YMs a bond or linking group of a total of from 1 to 6 atoms, which are C, N, 
0, and S; and 
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1} is alkyi of from 1 to 6 carbon atoms, polyfluoroacylamido of from 2 to 6 carbon atoms 
and at least 2m - 2 fluorine atoms, wherein m is the number of carbon atomS; or haloanilino, 
where halo is of atomic number from 9 to 80; 

when n is 2, and are taken together to form a linking group of a total of 1 to 1 0 C, N, 0, 
and S atoms. 

16. A compound according to Claim 1 5 of the formula N-(3-trifluoromethyl-4- 
cyanophenyl), N=-propyl thiourea. 

1 7. A method of treating an indication dependent upon activation of the androgen 
receptor, said method comprising: 

administering an effective amount to inhibit said activation of a compound according to 
Claim 1. 

18. A method according to Claim 1 7, wherein said indication is a hyper-androgenic 
skin syndrome and said administering is topical. 

19. A method according to Claim 1 7, wherein said indication is cancer and said 
administering is systemic. 

20. A pharmaceutical formulation comprising a compound according to Claim 1 and 
a pharmacologically acceptable carrier. 

21. A method of treating alopecia, said method comprising: 

treating a host suffering from alopecia in a pharmacologically effective amount with a 
combination of a compound according to Claim 1 and a second agent for treating alopecia, 
whereby said alopecia is alleviated. 
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ANDROGEN RECEPTOR MODULATORS 

FIELD OF THE INVENTION 

The present invention is directed to a new class of benzonitrlles and to 
their use as androgen receptor modulators. Other aspects of the invention are 
directed to the topical use of these compounds to alleviate alopecia and oily skin. 

BACKGROUND OF THE INVENTION 

Alopecia, or balding, is a common problem which medical science has yet 
to cure. The physiological mechanism by which this hair loss occurs is not 
known. However, it is known that hair growth is altered in individuals afflicted 
with alopecia. 

Hair follicles undergo cycles of activity involving periods of growth, rest, 
and shedding. The human scalp typically contains from 100,000 to 350,000 hair 
fibers or shafts, which undergo metamorphosis in three distinct stages: 

(a) during the growth phase (anagen) the follicle (i.e., the hair root) penetrates 
deep into the dermis with the cells of the follicle dividing rapidly and differentiating 
in the process of synthesizing keratin, the predominant component of hair. In non- 
balding humans, this growth phase lasts frorn one to five years; 

(b) the transitional phase (catagen) is marked by the cessation of mitosis and 
lasts from two to several weeks, and; 

(c) the resting phase (telogen) in which the hair is retained within the scalp for up 

to 12 weeks, until it is displaced by new follicular growth from the scalp below. 

In humans, this growth cycle is not synchronized. An individual will have 
thousands of follicles in each of these three phases. However, most of the hair 
follicles will be in the anagen phase. In healthy young adults, the anagen to 
telogen ratio can be as high as 9 to 1 . In individuals with alopecia, this ratio can 
be reduced to as low as 2:1 . 
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Androgenelic alopecia arises from activation of an Inherited sensitivity to 
androgenic homiones. It is the most common type of alopecia. It affects both 
men (50%) and women (30%). primarily of Caucasian origin. Gradual changes in 
the diameter and length of the hair shaft are experienced over time and with 
increasing age. Terminal hair is gradually converted to short, wispy, coloriess 
vellus hair. As a consequence, men in their 20's and women in their 30"s and 40's 
begin to notice their hair becoming finer and shorter. In males, most of the hair 
loss occurs at the front and vertex of the head. Females experience a thinning 
over their entire scalp. As discussed above, the anagen to telogen ratio is 
reduced significantly, resulting in less hair growth. 

Minoxidil, a potassium channel opener, promotes hair growth. Minoxidil is 
available commercially in the United States under the trademark ROGAINE ® 
While the exact mechanism of action of minoxidil is unlcnown, its impact on the 
hair growth cycle is well documented. Minoxidil pnsmotes the growth of the hair 
follicle and increases the period of time that the hair follicle is in the anagen 
phase (i.e. increases the anagen to telogen ratio). 

While minoxidil promotes hair growth, the cosmetic efficacy of this growth 
can vary widely. For example, Roenigk reported the results of a clinical trial 
involving 83 males who used a topical solution of 3% minoxidil for a period of 19 
months. Hair growth occurred in 55% of the subjects. However, only 20% of the 
subjects considered the growth to be cosmetically relevant. (Clin.Res., 33, No. 4, 
91 4A, 1985). Tosti reported cosmetically acceptable re-growth in 18.1% of his 
subjects. (Dermatoloqica . 173, No. 3, 136-138, 1986). Thus, the need exists In 
the art for compounds having the ability produce higher rates of cosmetically 
acceptable hair growth in patients with alopecia. 
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SUMMARY OF THE INVENTION 


In accordance with the present invention, a new class of 4-oxo- 
benzonitriles has been discovered. These compounds, and their 
pharmaceutically acceptable salts, hydrates, and prodrugs thereof, may be 
represented by the following formula: 


In which; 

is represented by halogen or haloalkyi; 
X'^ is represented by -CR^R''R^ -CH=GH2, or -C^CH; 
R\ and R^ are each independently represented by a substituent selected 
from the group consisting of hydrogen, halogen, Ci^ alkyi, haloalkyi, 
hydroxyalkyi, thiol, and thioall^l; 

R^ R"*, and R^ are each independently represented by a substituent 
selected from the group consisting of hydrogen, halogen, Oi^e alky'i 
haloalkyi, hydroxy, hydroxyalkyi, thiol, thioalkyi and -NR^R^; 
n is represented by the integer 0 or 1 ; 

ALK' is represented by a linear alkylene group, in which up to 8 
hydrogen atoms of the alkylene group may optionally be replaced by a 
substituent selected from the group consisting of alkyI, haloalkyi, 
halogen, hydroxy, hydroxyalkyi, thiol, thioalkyi, and -NR^R^; 
R^ and R^ are each independently represented by hydrogen or alkyI 
with the proviso that: 

1) if n is 0 and X^ is represented by -CH=CH2 or -OCH, then at least 
one of R^ or R^ is represented by thiol, hydroxyalkyi, or thioalkyi; 



0 — (CR1R2) — (ALK1) — X2 


wo 2005/080320 


PCT/IB2005/000229 


2) if n is 1 and is represented by -CH=CH2 or -C^CH, then in the 
alternative, at least one of or is represented by a subslituent 
selected from the group consisting of thiol, hydroxyalkyi, and thioallcyi. 
or at least one hydrogen atom from Alk^ is replaced by a substituent 

5 selected from the group consisting of hydroxy, thiol, hydroxyalkyi, and 

thioalkyi; 

3) if n is 0 and is represented by -CR^R''R^ then, in the alternative, at 
least one of R^ or R^ is represented by a substituent selected from the 
group consisting of thiol, hydroxyalkyi, and thioalkyi, or at least one of 

10 R^ R^ or is represented by hydroxy, hydroxyalkyi, thiol, or 

; thioalkyi; 

4) if n is 1 and X^ is represented by -CR^R''R^ then alternatively: a) at 
least one of R^ or R^ is represented by a substituent selected from the 
group consisting of thiol, hydroxyalkyi, and thioalkyi, b) at least one 

15 of R^ R*. or is represented by a substituent selected from the 

group consisting of hydroxy, hydroxyalkyi, thiol, and thioalkyi, or c) at 
least one hydrogen atom of Alk' Is replaced m\h a substituent 
selected from the group consisting of hydroxy, thiol, thioalkyi, and 
hydroxyall<yl. 

20 

The compounds of Formula I are androgen receptor modulators. The 
compounds have affinity for the androgen receptor and will cause a biological 
effect by binding to the receptor. Typically, the compounds will act as antagonists. 
25 In selected embodiments they will act as partial agonists, full agonists, or tissue 
selective agonists. As androgen receptor modulators, the compounds can be 
used to treat, or alleviate, conditions associated with inappropriate activation of 
. the androgen receptor. Examples of such conditions for antagonists include, but 
are not limited to, acne, excess sebum secretion, androgenic alopecia, hormone 
30 dependant cancers such as prostrate cancer, and hirsutism. Those compounds 
which are partial agonists, full agonists, or tissue selective agonists can be used 
to treat osteoporosis, hypogonadism, anemia, or to stimulate increases in muscle 
mass, especially in wasting diseases. 

The invention is also directed to pharmaceutical compositions containing 
35 at least one of the compounds of Formula I, in an amount effective to modulate 
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activation of the androgen receptor. In a further emtx3diment, the invention is 
directed to an article of manufacture containing a compound of Fomiula I, 
packaged for retail distribution, in association with, instructions advising the 
consumer on how to use the compound to alleviate a condition associated with 

5 inappropriate activation of the androgen receptor. An additional embodiment is 
directed to the use of a compound of Formula I as a diagnostic agent to detect 
inappropriate activation of the androgen receptor. 

In a further embodiment, the compounds of Fonnula I are used topically to 
induce and/or stimulate hair growth and/or to slow down hair toss. The 

10 compounds may also be used topically in the treatment of excess sebum and/or 
of acne. 


DETAILED DESCRIPTION OF THE INVENTION 

The headings within this document are only being utilized expedite its 
review by the reader. They should not be construed as.limiting the invention or 
claims in any manner. 

Definitions and Exemplification 

As used throughout this application, including the claims, the following 
temns have the meanings defined below, unless specifically indicated othenivise. 
The plural and singular should be treated as interchangeable, other than the 
indication of number: 

a. "halogen" refers to a chlorine, fluorine or bromine atom. 

b. "C-| - Cq alkyl" refers to a branched or straight chained alkyi 
group containing from 1 to 6 carbon atoms, such as methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, pentyl, hexyl, etc. 

c. "haloalkyi" refers to a b ranch ed or stra ight chained alkyi 
group containing from 1 to 6 cartjon atoms, in which at least one 
hydrogen atom is replaced with a halogen (i.e. Ci-C6 haloalkyi). 
Examples of suitable haloalkyl's include chloromethyl, 
difluoromethyl, trifluoromethyl, 1-f!uro-2-chloro-ethyl, 5-fluoro-hexyl, 
3-difluro-isopropyl, 3-chloro-isobutyl, etc. 

d. "hydroxyaikyl" refers to a branched or straight chained alkyi 
group containing from 1 to 6 carbon atoms in which at least one 


wo 200S/080320 


PCT/IB2005/000229 


-6- 

hydrogen atom is replaced with a tiydroxy function (i.e. Ci-Ce 
hydroxyalltyl). Examples of suitable hydroxyalkyl's include 
hydroxymetliyl, 1,2-dihydroxy-propy!, 1-hydroxy-pentyl, B-hydroxy- 
hexyl, 2-hydroxy-ethyl, etc. 

Ihioal'lqrr refers to a branched or straight chained allcyl 
group containing from 1 to 6 carbon atoms in which at least one 
hydrogen atom is replaced with a sulfhydryl groupl (i.e. -SH). 
Examples of suitable thioall<yl's include methyl mercaptan, 2-thiol- 
ethyl, 1,3-dithlol-propyl, 6-thiol-hexyl, 4-thiol-pentyl, etc. 

"linear alkylene group containing from 1 to 8 carbon atoms" 
refers to an alky group containing from 1 to 8 carbon atoms serving 
as a linl<ing group within the molecule (I.e. no temninal -CH3 
function). Examples of such alkyi groups include -CHr, 
-CHr(CH2)4-CHr. ■CHr(CH2)6-CHa -CHrCHg-CHr. 
-CHr(CH2)irCHr, etc. 

"solvate" Is a crystalline fomi of a compound or salt thereof, 
containing one or more molecules of solvent of crystallization, i.G., a 
compound of Fonnula I or a salt thereof, containing solvent 
combined in the molecular fomn. A "hydrate" is a solvate In which 
the solvent is water. 

"polymorph" is a compound or salt thereof, such as the 
compound of Fonnula I or a salt tfiereof, which occurs in at least 
one crystalline form. 

"androgen" refers to testosterone and its precursors and 
metabolites, and 5-alpha reduced androgens, including but not 
limited to dihydrotestosterone. Androgen refers to androgens from 
the testis, adrenal gland, and ovaries, as well as all forms of natural, 
synthetic and substituted or modified androgens. 

"pharmaceutically acceptable salts" is intended to refer to 
either phamiaceutically acceptable acid addition salts" or 
"pharmaceutically acceptable basic addttlon sails' depending upon 
actual structure of the compound. 

"pharmaceutically acceptable acid addition salts" is 
intended to apply to any non-toxic organic or inorganic acid addition 
salt of the base compounds represented by Formula I or any of its 
intermediates. Illustrative inorganic acids which fomi suitable salts 


include hydrochloric, hydrobromic, sulphuric, and phosphoric acid 
and acid metal salts such as sodium monohydrogen 
orthophosphate, and potassium hydrogen sulfate. Illustrative 
organic acids, which form suitable salts include the mono-, di-, and 
tricarboxylic acids. Illustrative of such acids are for example, acetic, 
glycolic, lactic, pyruvic, malonic, succinic, giutaric, fumaric, malic, 
tartaric, citric, ascorbic, maleic, hydroxymaleic, benzoic, hydroxy- 
benzoic, phenylacetic, cinnamic, salicylic, 2-phenoxybenzoic, 
p-toluenesulfonic acid, and sulfonic acids such as methane sulfonic 
acid and 2-hydroxyethane sulfonic acid. Such salts can exist in 
either a hydrated or substantially anhydrous fomi. In general, the 
acid addition salts of these compounds are soluble in water and 
various hydrophillc organic solvents. 

"phannaceutically acceptable basic addition salts" is ' 
intended to apply to any non-toxic organic or inorganic basic 
addition salts of the compounds represented by Fonnula I, or any of 
its intermediates. Illustrative bases which form suitable salts include 
alkali metal or alkaline-earth metal hydroxides such as sodium, 
potassium, calcium, magnesium, or barium hydroxides; ammonia, 
and aliphatic, alicyclic, or aromatic organic amines such as 
methylamine, dimethylamine, trimethylamine, and picoline. 

"prodmg" refers to compounds that are rapidly transformed 
in vivo to yield the parent compound of the above formulas, for 
example, by hydrolysis in blood. A thorough discussion Is provided 
in T. HIguchi and V. Stella, Tro-drugs as Novel Delivery Systems," 
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible 
Carriers in Drug Design, ed. Edward B. Roche, American 
Phamnaceutical Association and Pergamon Press, 1987, both of 
which are incorporated herein by reference. 

"compound of Fonnula 1". "compounds of the invention", 
and "compounds" are used interchangeably throughout the 
application and should be treated as synonyms. 

"patient" refers to warm blooded animals such as, for 
example, guinea pigs, mice, rats, gerbils, cats, rabbits, dogs, 
monkeys, chimpanzees, stump tail macques, and humans. 
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p. "treaf refers to the ability of the compounds to either 

relieve, alleviate, or slow the progression of the patient's disease (or 
condition) or any tissue damage associated with the disease. 


5 Some of the compounds of Formula I will exist as optical isomers. Any 

reference in this application to one of the compounds represented by Formula I is 
meant to encompass eKher a specific optical isomer or a mixture of optical 
isomers (unless it is expressly excluded). The specific optical isomers can be 
separated and recovered by techniques known in the art such as 

10 chromatography on chiral stationary phases or resolution via chiral salt fonnation 
and subsequent separation by selective crystallization. Altematively utilization of 
a specific optical isomer as the starting material will produce the corresponding 
isomer as the final product. 

15 In addition, the compounds of the present invention can exist in 

unsolvated as well as solvated forms with pharmaceutically acceptable solvents 
such as water, ethanol, and the like. In general, the solvated forms are 
considered equivalent to the unsolvated fomns for the purposes of the present 
invention. A compound can also exist in different polymorphic forms and the 

20 claims should be construed as covering all such forms. 

All of the compounds of Formula I contain a phenyl ring. To further 
exemplify the invention, the numbering system for this ring and its substitution 
pattern is shown below: 
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Position 1 of this phenyl ring will always be substituted with a cyano 
moiety as depicted above. Position 4 will be substituted with an oxygen atonf» 
tonning an ether moiety. The phenyl ring will be further substituted, as depicted 
by X\ at position 2 or 3 with a halogen atom or a haioalkyi moiety. Typically, this 
5 halogen or haloall<yl moiety will be at the 2-position. More typically it will be 
trifluoroalkyi, located at the 2-position of the phenyl ring. 

As noted above, position 4 of the phenyl ring Is substituted with an ether 
moiety, which will always include: -<CR'R^-(ALK^)n-X2. MK\ when present, 

10 represents a Ci to Cs linear alkylene moiety, such as methylene, ethylene, 
propylene, butylene, pentylene, hexylene, heptylene, or octylene. Up to 8 
hydrogen atoms of this alkylene moiety may be replaced with one of the 
substituents defined above. Any single carbon atom of Alk^ may be 
unsubstituted, monosubstituted, or disubstituted. These carbon atoms may be 

15 substituted with the same substituent or differing substituents. 

The ether moiety -{CR^R2)-{ALK^)n- will be substituted with at least 
one hydroxy, thiol, hydroxyalkyl, orthioalkyl moiety. This may be accomplished 
by one of two altemative substitution patterns (depending upon the presence, or 

20 absence of Alk^). If Alk^ is not present in the molecule (i.e. n is 0), then one of, 
R^, R*, or R^ may be represented by hydroxy, hydroxyalkyl, thiol, or thioalkyi, or 
one of R^ or R^ may be represented by hydroxyalkyl, thiol, or thioalkyi, If Alk^ is 
present (i.e. n is 1), then alternatively: a) one of R^ R", or R^ may be represented 
by hydroxy, hydroxyalkyl, thiol, or thioalkyi, b) one of R^ or R^ may be 

25 represented by hydroxyalkyl, thiol, or thioalkyi, or c) , one of the carbon atoms of 
Alk^ may be substituted with hydroxy, hydroxyalkyl, thiol, orthioalkyl. 

This requirement that the molecule contain a hydroxy or thiol function 
should not be construed as limiting the molecule to only one hydroxy or thiol 
30 moiety. If desired, the ether moiety -(CR'R^-(ALK^)n- X^ may contain multiple 
hydroxy, hydroxyalkyl, thioalkyi and thiol functions consistent with the 
substitution pattern described above, 


In a further optional embodiment of the invention, for those compounds in 
35 which X^ is CR^R^R^ and n is 0; at least one of R\ R^ R^ R^ or is 

represented by Ci-Cb alkyi, haioalkyi, thioalkyi, or hydroxyalkyl (i.e. the ether 
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residue, -CR^R^-(Alk^)„-X^ is branched alky). In an additional optional • 
embodiment, for those compound in which is CR^R''R' and n is 1 ; at least one 
of R\ R^ R', R*. or R® is represented by C-Ce alkyl, haloalkyi, thioalkyl. or 
hydroxyalkyl or alternatively one hydrogen atom of Alk^ is replaced with a 
substituent selected from the group consisting of Ci-Ce alkyl, haloalkyi, thioalkyl, 
or hydroxyalkyl (i.e. the ether residue, -CR^R^-(Alk^)n-X^ is branched alky). 


More specific embodiments of the invention are directed to compounds of 
Fomiula I in which: 

1 ) X' is CF3 and is located at the 2-position of the phenyl ring and X^ 
is CRWR^ in which one of R^ R*. or R^ is hydroxy; 

2) X^ is CI and is located at the 2-position of the phenyl ring and X^ is 
CR^R*R^ in which one of R^R^ or R^ is hydroxy; ' 

3) X' is CF3 and is located at the 2-position of the phenyl ring, R' is 
hydrogen and R^ Is Ci-Ce alkyl, n is 1 in which Alk^ is methylene, 
ethylene, propylene, or butylenes, X^ is -CR^R*R^, in which is 
hydrogen or Ci-Ce alkyl, R'' is hydrogen or d-Cs alkyl, and R^ is 
hydroxy; 

4) X' is CF3 and is located at the 2-position of the phenyl ring, R^ is 
hydrogen or Ci-Ce alkyl, R^ is hydrogen, n is 0, and X^ is CR^R*R^ 
in which R^ is hydroxy or hydroxylalkyl, ft is hydrogen or Ci-Ce 
alkyl and R^ is hydrogen; or 

5) X^ is CF3 or CI, and is located at the 2-position of the phenyl ring, 
R^ and R^ are each hydrogen, n is 1 in which Alk' is methylene, 
ethylene, propylene, or butylene, which Is substituted with 1 to 3 
substituents independently selected from hydroxy, hydroxyalkyl or 
Ci- Cb alkyl and X^ is CR^R''R^ in which R^ is hydrogen or 
hydroxy, and R* and R' are each hydrogen or Ci-Ce alkyl. 


More specific examples of compounds encompassed by Formula I 

include: 

i) 4-(2-hydroxy-1 -ethyl-propoxy)-2-trif luoromethyl- 

benzonitrile; 

ii) 4-(2-hydroxy-1 -methyl-propoxy)-2-trifluoromelhyl- 
benzonitrile; 
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iii) 4-(3:hydroxy-1 ■'methyl-butoxy)-2-trifluoromethyl- 
benzonitrile; 

Iv) 4-(2-hydroxy-6-methyl-heptyloxy)-2-trifluoromethyl- 
benzonitrile; 

v) 4-(2-hydroxy-7-hyclroxy-heptyloxy)-2-trrfluoromethyl- 
benzonKrile; 

vi) 4-(2-hydroxy-octyloxy)-2-trifluoromethyl-b9nzonitrile; 

vii) 4-(2-hydroxy-8-hydroxy-8methyl-octyloxy)-2-trifluoromethyl- 
benzonitrile; 

viii) 4-{2-hydro)v-oct-7-enyloxy)-2-tiifluoromethyl-benzonitrile; 

ix) 4-(2-hydroxy-oct-7-ynyloxy)-2-trTfluoromethyl-benzonitrile; 

x) 4-(2-ethyl-3-Hydroxy-butoxy)-2-trifluoromethyl-benzonitrile; 

xi) 4-(3-hydroxy-butoxy)-2-tiifluoromethyl-benzonitrile; 

xii) 4-(3-hydroxy-hex-5-enyloxy)-2-trifluorDmethyl-benzonitrile; 

xiii) 4-(3-hydroxy-hex-5-ynyIoxy)-2-trifluoromethyl-benzonitrile; 

xiv) 4-(3-hydroxy-2-methyl-butoxy)-2-trifluoromethyl- 
benzonitrile; 

xv) 4-(3-hydroxy-2-propy!-butoxy)-2-trifluoromethyl- 
benzonitrile; 

xvi) 4-(3-hydroxy-2, 2-dimethyl-propoxy)-2-trifluoromethyl- 
benzonitrile; 

. xvii) 4-(3-hydroxy-3-methyl-butoxy)-2-trifluoromethyl- 
benzonitrile; 

xviii) 4-(4-hydroxy-3-methyl-pentoxy)-2-trifluoromethyl- 
benzonitrile; 

xix) 4-(3-hydroxy-2,2,4-trlmethyl-pentyloxy)-2-trifluoromethyl- 
benzonitrile; 

xx) 4-(2-ethyl-3-Hydroxy-hexyloxy)-2-trifluoromethyl- 
benzonitrile; 

xxi) ' 4-[2-(1 -hydroxy-ethyl)-hexyloxy]-2-trif luoromethyl- 
benzonitrile; 

xxii) 4-(3-hydroxy-1 -methyl-butoxy)-2-tr'rf luoromethyl- 
benzonitrile; 

xxiii) 4-(3-hydroxy-1 -methyl-2-ethyl-butoxy)-2-trif luoromethyl- 
benzonitrile 

xxiv) 4-(4-hydroxy-bLitoxy)-2-trifluoramethyl-benzonitrile; 
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xxv) 4-(6-hydroxy-heptoxy)-2-trifluoromethyl-benzonitrile; 

xxvi) 4-(4-Hydroxy-heptyIoxy)-2-trifluoromethyl-benzonitrile; 

xxvii) 4-(4-hydroxy-1-propyl-birtoxy)-2-trifluoromethyl- 
benzonitiile; 

5 xxviii) 4-(4-hydroxy-1-methyl-pentyloxy)-2-trifluorometliyl- 

benzonitrile; 

xxix) 4-(5-hydroxy-pentyloxy)-2-trifluoromethyl-ben2onitrile; 

xxx) 4-(5-hydroxy-hexyloxy)-2-trifluoFomethyl-benzonitrile; 

xxxi) 4-(5-hydroxy-3-melhyl-pentyloxy)-2-trifluoromethyI- 
10 benzonitrile; 

xxxii) 2-chloro-4-(3-hydroxy-2,2,4-trimethyl-pentyloxy)- 
benzonitrile; 

xxxiii) 2-chloro-4-(4-hydroxy-butoxy)-benzonitrile; 

xxxiv) 2-chloro-4-(3-hydroxy-propoxy)-benzonitril6; 

15 xxxv) 2-chloro-4-(1-hydroxymethyl-a!lyloxy)-benzonitrile; 

xxxvi) 2-chloro-4-(1 -hydroxymethyl-acetylene!oxy)-ben2onitrile; 

xxxvii) 2-chloro-4-(3-hydroxy-2-methyl-propoxy)-benzonitrile; 
x)aviii)2-chloro-4-(5-hydroxy-pentyloxy)-benzonitrile; 

xxxix) 2-chloro-4-(4-hydroxy-1-methyl-pentyloxy)-benzonitrile, or; 
20 xl) 2-chloro-4-(5-hydroxy-3-methyl-pentyIoxy)-benzonitrile. 

Synthesis 

25 The compounds of Formula I can be prepared using methods analogous to those 
known in the art for the preparation of ethers. The reader's attention is directed to 
European Patent Application Number 58932, published September 1, 1982, the 
contents of which are hereby incorporated by reference for a description of such 
reactions. Scheme I below provides an overview of one such technique: 

30 
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SCHEME I 


HO — (CR1R2) — {fiik\ — X2 + 



Nucleophilic Substitution 


NaH/OoCinTHF 


2 



0 — (CR'R2) — (ALK1)— 


10 


15 


20 


As depicted above, one of the starting materials is an alcohol as depicted 
by structure 1 . R\ R^, Alk^ and should be represented by the same 
substituent as is desired in the final product. These alcohols are known in the art 
and may be purchased from known commercial sources. Alternatively, they can 
be prepared as described in Tetrahedron: Asymmetry, 1991 Vol. 2, page 569. 

The other starting material is a 4-fluoro-benzonitrile as depicted by 
structure 2. X** should be represented by the same substituent as desired In the 
final product. These benzonltriles are known in the art and may be synthesized 
as described by Japanese Patent Application Number 01 097937. 

The nucleophilic substitution depicted above may be canried out as Is 
known in the art. The alcohol of structure 1 is contacted with a slight excess of a 
base, such as sodium hydride, to produce an alkoxide ion. The reaction is 
carried out in an aprotic solvent, such as tetrahydrofuran, under an inert 
atmosphere (typically nitrogen) at a temperature of about 0°C. The alcohol is 
stiaed with the base for a period of time ranging from 5 to 60 minutes. 

. One equivalent of the 4-fluoro-benzonitrile of structure 2 is then added to 
the reaction medium and the reactants are stirred for a sufficient period of time to 
allow the alkoxide Ion to displace the fluorine from the benzonitrile. This typically 
takes from 30 minutes to 24 hours. The reaction e Is typically allowed to warm to 
room temperature. 
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The desired product of Formula I can be recovered by extraction, 
evaporation, or other techniques known in the art It may then be optionally 
purified by chromatography, recrystallization, distillation, or otiier techniques 
5 . known in the art 

As would be appreciated by those skilled in the art, some of the methods 
useful for the preparation of such compounds, as discussed above, may require 
protection of a particular functionality, e.g., to prevent interference by such 

10 functionality in reactions at other sites within the molecule or to preserve the 

integrity of such functionality. The need for, and type of, such protection is readily 
determined by one skilled in tiie art, and will vary depending on, for example, the 
nature of the functionality and the conditions of the selected preparation method. 
See, e.g., T.W. Greene, Protective Groups In Omanic Synthesis. John Wiley & 

15 Sons, New York, 1991. 

Some of the compounds of this invention are acidic and tiiey form salts 
with a pharmaceutically acceptable cation. Some of the compounds of this 
invention are basic and fonti salts with pharmaceutically acceptable anions. All 

20 such salts are within the scope of this Invention and tiiey can be prepared by 
conventional methods such as combining the acidic and basic entities, usually in 
a stoichiometric ratio, in either an aqueous, non-aqueous or partially aqueous 
medium, as appropriate. The salts are recovered either by filtration, by 
precipitation with a non-solvent followed by filtration, by evaporation of the 

25 solvent, or, in the case of aqueous solutions, by lyophilization, as appropriate. 
The compounds are obtained in crystalline fonn according to procedures known 
in the art, such as by dissolution in an appropriate solvent{s) such as etiianol, 
hexanes or water/ethanol mixtures. 

30 

Medical and Cosmetic Uses 

The compounds of Formula I are androgen receptor modulators. They can 
be used to alleviate conditions associated vwth inappropriate activation of tiie 
35 androgen receptor. Compounds acting as androgen antagonists may be used to 
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treat, or alleviate, hormone dependent cancers such as prostate carcinomas, 
benign hyperplasia of the prostate, acne, hirsutism, excess sebum, alopecia, 
hypertrichosis, precocious puberty, prostamegaly, virilization, and polycystic 
ovary syndrome. Compounds acting as partial agonists, or full agonists, may be 
used to treat, or alleviate, male hypogonadism, male sexual dysfunction 
(impotence, male dysspemtatogenic sterility), abnomial sex differentiation (male 
hennaphroditism), male delayed puberty, male infertility, aplastic anemia, 
hemolytic anemia, sickle cell anemia, idiopathic thrombocytopenic purpura, 
myelofibrosis, renal anemia, wasting diseases (post operative, malignant tumor, 
trauma, chronic renal disease, bum or AIDS induced), abatement of pain in 
temninal carcinoma of female genitalia, inoperable breast cancer, mastopathy, 
endometriosis, female sexual dysfunction, osteoporosis, wound healing and 
muscle tissue repair. 

In order to exhibit the therapeutic properties described above, the 
compounds need to be administered In a quantity sufficient to modulate activation 
of the androgen receptor. This amount can vary depending upon the particular 
disease/condition being treated, the severity of the patient's disease/condition, 
the patient, the particular compound being administered, the route of 
administration, and the presence of other underlying disease states within the 
patient, etc. When administered systemically, the compounds typically exhibit 
their effect at a dosage range of from about 0.1 mg/kg/day to about 
100 mg/kg/day for any of the diseases or conditions listed above, Repetitive daily 
administration may be desirable and will vary according to the conditions outlined 
above. 

The compounds of the present invention may be administered by a variety 
of routes. They are effective if administered orally. The compounds may also be 
administered parenterally (i.e. subcutaneously, intravenously, intramusculariy, 
intraperitoneally, or intrathecally), rectally, or topically. 

In a typical embodiment, the compounds are administered topically. 
Topical administration is especially appropriate for hirsutism, alopecia, acne and 
excess sebum. The dose will vary, but as a general guideline, the compound will 
be present in a dennatologically acceptable carrier in an amount of from about 
0.01 to 50 w/w%. and more typfcally from about 0.1 to 10 w/w%. The 
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dermatological preparation will be applied to the affected area from 1 to 4 times 
daily. "Dermatologically acceptable" refers to a cam'er which may be applied to 
the skin or hair, and which will allow the drug to diffuse to the site of action. IVIore 
specifically, it refers the site where inhibition of activation of an androgen receptor 
is desired. 

In a further embodiment, the compounds are used topically to relieve 
alopecia, especially androgenic alopecia. Androgens have a profound effect on 
both hair growth and hair loss. In most body sites, such as the beard and pubic 
skin, androgens stimulate hair growth by prolonging the growth phase of the hair 
cyde (anagen) and increasing follicle size. Hair growth on the scalp does not 
require androgens but, paradoxically, androgens are necessary for balding on the 
scalp in genetically predisposed individuals (androgenic alopecia) where there is 
a progressive decline in the duration of anagen and in hair follicle size. 
Androgenic alopecia is also common in women where it usually present as a 
diffuse hair loss rather than showing the patterning seen in men. 

While the compounds will most typically be used to alleviate androgenic 
alopecia, the invention is not limited to this specific condition. The compounds 
may be used to alleviate any type of alopecia. Examples of non-androgenic 
alopecia include alopecia areata, alopecia due to radiotherapy or chemotherapy, 
scaning alopecia, stress related alopecia, etc. As used in this application, 
"alopecia" refers to partial or complete hair loss on the scalp. 

Ilius, the compounds can be applied topically to the scalp and hair to 
prevent, or alleviate balding. Further, the compound can be applied topically in 
order to induce or promote the growth of hair on the scalp. 

In a further embodiment of the invention, a compound of Formula I is 
applied topically in order to prevent the growth of hair in areas where such hair 
growth is not desired. One such use will be to alleviate hirsutism. Hirsutism is 
excessive hair growth In areas that typically do not have hair (I.e. a female face). 
Such inappropriate hair growth occurs most commonly in women and is 
frequently seen at menopause. The topical administration of the compounds will 
alleviate this condition leading to a reduction, or elimination of this inappropriate, 
or undesired, hair growth. 
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The compounds may also be used topically to decrease sebum 
production and more specifically to alleviate oily skin. Likewise the compounds 
can be used topically to alleviate acne. 

In a further embodiment, those compounds acting as partial agonists, or 
full agonists, may be used to treat, or alleviate, osteoporosis. Osteoporosis is 
characterized by bone loss, resulting from an imbalance between bone resorption 
(destmction) and bone formation, which starts in the fourth decade and continues 
throughout life at the rate of about 1-4% per year (Eastell, Treatment of 
postmenopausal osteoporosis, New Eng. J. Med. 338: 736, 1998). In the United 
States, there are cun-ently about 20 million people with detectable fractures of the 
vertebrae due to osteoporosis. In addition, there are about 250,000 hip fractures 
per year due to osteoporosis, associated with a 12%-20% mortality rate within the 
first two years, while 30% of patients require nursing home care after the fracture 
and many never become fully ambulatory again. In postmenopausal women, 
estrogen deficiency leads to increased bone resorption resulting in bone loss in 
the vertebrae of around 5% per year, immediately following menopause. Thus, 
first line treatment/prevention of this condition is inhibition of bone resorption by 
bisphosphonates, estrogens, selective estrogen receptor modulators (SERMs) 
and calcitonin. However, inhibitors of bone resorption are not sufficient to restore 
bone mass for 'patients who have already lost a significant amount of bone. The 
increase in spinal BMD attained by bisphosphonate treatment can reach 11% 
after 7 years of treatment witii alendronate. In addition, as the rate of bone 
turnover differs from site to site; higher in the trabecular bone of the vertebrae 
tiian in the cortex of the long bones, tiie bone resorption inhibitors are less 
effective in increasing hip BMD and preventing hip fracture. Therefore, 
osteoanabolic agents, which increase cortical/periosteal bone fomiation and bone 
mass of long bones, would address an unmet need in the treatinent of 
osteoporosis especially for patients with high risk of hip fractures. 

A number of studies demonstrate that androgens are osteoanabolic in 
women and men. Anabolic steroids, such as nandrolone decanoate or stanozolol, 
have been shown to increase bone mass In postmenopausal women. Beneficial 
effects of androgens on bone in post- menopausal osteoporosis are well 
documented in recent studies using combined testosterone and estrogen 
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administration (Hofbauer, et al., Androgen effects on bone metabolism: recent 
progress and controversies, Eur. J. Endocrinol. 140, 271-286, 1999). Thus those 
compounds of Foimula I exhibiting agonist or partial agonist activity may be used 
to treat, or alleviate, osteoporosis, Including primary osteoporosis such as senile, 
5 postmenopausal and juvenile osteoporosis, as well as secondary osteoporosis, 
such as osteoporosis due to hyperthyroidism or Gushing syndrome (due to 
corticosteroid treatment), acromegaly, hypogonadism, dysosteogenesis and 
hypophosphatasemla. Other bone related indications amendable to treat from 
androgen agonists include osteoporotic fracture, childhood idiopathic bone loss, 
10 alveolar bone loss, mandibular bone loss, bone fracture, osteotomy, periodontitis, 
or prosthetic ingrowth. 

Those compounds acting as agonists, or partial agonists, can also be 
used to stimulate muscle mass in patients afflicted with wasting diseases, such 
15 as AIDS, cancer cachexia, bums, renal disease, etc. Patients suffering from 
trauma, bedsores, age, etc. can also benefits from the anabolic effects of 
androgens. 


20 Co-Admlnistratlon 

In a further embodiment of the invention, the compounds of Fomiula I can 
be co-administered with other compounds to further enhance their activity, or to 
minimize potential side effects. For example, potassium channel openers, such 
as minoxidil, are known to stimulate hair growth and to induce anagen. Examples 

25 of other potassium channel openers include (3S,4R)-3,4-djhydro4-(2,3- 
dihydro-2-methyl-3-oxopyridazin-6-yl)oxy-3-hydroxy-6-(3- 
hydroxyphenyl)sulphonyl-2,2,3-trimethyl-2H-benzo[b]pyran, diaxozide, and 
PO 1075 which is under development by Leo PhanmaceuticalsThyroid 
hormone is also known to stimulate hair growth, Synthetic thyroid hormone 

30 replacements (i.e. thyromimetics) have also been shown to stimulate hair growth. 
Such thyromimetics have been described in the literature previously. The 
reader's attention is directed to European Patent Application No. 1262177, the 
contents of which are hereby Incorporated by reference, for a discussion of such 
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compounds and their use to alleviate alopecia. One particular compound of 
interest is 2-{4-[3-(4-Fluoro-benzyl)-4-hydroxy-phenoxy]-3,5-dimethyl-phenyl}-2H- 
[1 ,2,4]triazine-3,5-dione. Anti-androgens can work by a number of different 
mechanisms. For example, some compounds blocit the conversion of 
testosterone to 5-a-dihydrotestpsterone, which is responsible for the biological 
effect in many tissues. 5-A!pha-reductase inhibitors, such as finasteride, have 
been shown to stimulate hair growth. Finasteride is commercially available from 
Merck under the trade name Propecia*. Examples of other 5-a -reductase 
inhibitors include dutasteride (Glaxo Smithkline). Such compounds can be co- 
administered with the compounds of Fomnula I to alleviate alopecia. 

Protein kinase C Inhibitors have also been shown to stimulate hair growth 
and induce anagen. Calphostin C, which is a selective inhibitor of protein kinase 
C, has been shown to induce anagen. Other selective protein kinase C inhibitors, 
such as hexadecylphosphocholine, palmitoyl-DL-camitine chloride, and 
polymyxin B sulfate have also been shown to induce anagen. Skin Phamnacol 
AppI Skin Physiol 2000 May-Aug;13(3-4):133-42 Any such protein kinase C 
inhibitor can be co-administered with a compound of Fonrtula I to alleviate 
alopecia. 


Immunophilins are a family of cytoplasmic proteins. Their ligands include 
cyclosporin, FK506, and rapamycin. They are derived from fungi and were 
developed primarily for their potent immunosuppressive properties. Cyclosporin 
binds to the protein, cyclophilin, while FK506 and rapamycin bind to FK binding 
protein (FKBP). All of these compounds have been shown to stimulate hair 
growth and induce anagen. Any such immunophilin ligands can be co- 
administered with a compound of Fomnula I to alleviate alopecia. 


As used in this application, co-administered refers to administering a 
compound of Fonnula I with a second anti-alopecia agent, typically having a 
differing mechanism of action, using a dosing regimen that promotes hair growth 
in the patient. This can refer to simultaneous dosing, dosing at different times 
during a single day, or even dosing on different days. The compounds can be 
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administered separately or can be combined into a single formulation. 
Techniques for preparing such formulations are described below. 


Formulations 

If desired, the compounds can be administered directly without any 
earner. However, to ease administration, they will typically be fomiulated Into 
phannaceutical carriers. Likewise, they will most typically be fomiulated into 
dennatologicai, or cosmetic carriers. In this application the temns "dermatological 
carrier" and "cosmetic^ canrler are being used interchangeably. They refer to 
fomiulations designed for administration direcUy to the skin or hair. 

Pharmaceutical and cosmetic compositions can be manufactured utilizing 
techniques known in the art Typically an effective amount of the compound will 
be admixed with a phannaceutically/cosmetically acceptable earner. 

For oral administration, the compounds can be formulated into solid or 
liquid preparations such as capsules, pills, tablets, lozenges, melts, powders, 
suspensions, or emulsions. Solid unit dosage forms can be capsules of the 
ordinary gelatin type containing, for example, surfactants, lubricants and inert 
filiers such as lactose, sucrose, and cornstarch or they can be sustained release 
preparations. 

In another embodiment, the compounds of Fomiula I can be tableted with 
conventional tablet bases such as lactose, sucrose, and cornstarch in 
combination with binders, such as acacia, cornstarch, or gelatin, disintegrating 
agents such as potato starch or alginic acid, and a lubricant such as stearic acid 
or magnesium stearate. Liquid preparations are prepared by dissolving the active 
ingredient in an aqueous or non-aqueous pharmaceutically acceptable solvent, 
which may also contain suspending agents, sweetening agents, flavoring agents, 
and preservative agents as are known in the art. 

For parenteral administration the compounds may be dissolved in a 
physiologically acceptable phannaceutical canier and administered as either a 
solution or a suspension. Illustrative of suitable pharmaceutical carriers are water, 
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saline, dextrose solutions, fructose solutions, ethanoi, or oils of animal, 


vegetative, or synthetic origin. The phannaceutical canier may also contain 
preservatives, buffers, etc., as are known in the art When the compounds are 
being administered intrathecally, they may also be dissolved in cerebrospinal fluid 
S as is known in the art. 

The compounds of this invention will typically be administered topically. 
As used herein, topical refers to application of the compounds (and optional 
carrier) directly to the skin and/or hair. The topical composition according to the 
10 present invention can be in the fonti of solutions, lotions, salves, creams, 

ointments, liposomes, sprays, gels, foams, roller sticks, or any other formulation 
routinely used in demnatology. 

Thus, a further embodiment relates to cosmetic of pharmaceutical , 
15 compositions, in particular dennatological compositions, which comprise at least 
one of the compounds corresponding to Fonnuia I above. Such dennatological 
compositions will contain from 0.001 % to 1 0% w/w% of the compounds In 
adnuxture wfth a dermatologically acceptable earner, and more typically, from 0.1 
to 5 w/w% of the compounds. Such compositions will typically be applied from 1 
20 to 4 times daily. The reader's attention is directed to Remington's 


discussion of how to prepare such fomiulations. 

The compositions according to the invention can also consist of solid 
25 preparattons constituting cleansing soaps or bars. These compositions are 
prepared according to the usual methods. 

The compounds can also be used for the hair in the form of aqueous, 
alcoholic or aqueous-alcoholic solutions, or in the form of creams, gels, 

30 emulsions or mousses, or alternatively in the fomn of aerosol compositions also 
comprising a propellant under pressure. The composition according to the 
invention can also be a hair care composition, and in particular a shampoo, a 
hair-setting lotion, a treating lotion, a styling cream or gel, a dye composition, a 
lotion or gel for preventing hair loss, etc. The amounts of the various constituents 

35 in the dennatological compositions according to the invention are those 
convention^ly used in the fields considered. 



Edition 17, Mack Publishing Co., Easlon, PA for a 
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The medicinal and cosmetics containing tlie compounds of tlie invention 
will typically be packaged for retail distribution (i.e. an article of manufacture). 
Such articles will be labeled and packaged in a manner to instruct tfie patient how 
to use the product. Such instructions will Include the condition to be treated, 
duration of treatment, dosing schedule, etc. 

The compounds of Formula I may also be admixed with any inert earner 
and utilized in laboratory assays in order to detemnine the concentration of the 
compounds within the serum, urine, etc., of the patient as is known in the art. The 
compounds may also be used as a research tool. 

While the invention has been described in connection with specific 
embodiments thereof, it will be understood that it is capable of further 
modifications and this application is intended to cover any variations, uses, or 
adaptations of the invention following, in general, the principles of the invention 
and including such departures from the present disclosure as come within known 
or customary practice within the art to which the invention. The following 
examples and biological data is being presented in order to further illustrate the 
invention. This disclosure should not be construed as limiting the invention in any 
manner. 
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EXAMPLE1 

(1 S,2S)-4-(2-Hyclroxy-1 -melhyl-propoxy)-2-trif luoromethyl-benzonitrile 

5 

NaH (0.20g, 4.14 mmol) was suspended in 15 ml of dry THF, then 
(2S,3S)-(+)-2,3-butanediol was added (0.32g, 3.45 mmol, in 5 ml of dry THF). 

10 This mixture was stirred at 0°C for 1 0 minutes, followed by the addition of 4- 
fluoro-2-trifluoromethyl-benzonitrile. The reaction mixture was stirred, 0°C for 1 
hour, under a nitrogen atmosphere. The mixture was then stirred for an 
additional 2 hours, at room temperature, in a hood. The reaction was quenched 
with 25 ml of distilled water, extracted with ethyl acetate (3 x 20 ml). The product 

15 was purified by column chromatography, using hexane: ethyl acetate=5:1 to 1 :1 
as elute to yield the pure product.. 

MS: 260.0 (M+1 for Ci2Hi2F3N02). LCMS: C-18 Column (SOyoHgO/ 
50%CH3CN), Ret. Time: 1.81 min 

20 

EXAMPLES 2-27 

Using the general procedure of Example 1, but substituting the relevant 
starting materials, the compounds described in Table I were prepared. 
Chromatography was performed on a Foxy 200 fraction collector, using prepared 
25 Biotage Silicon Gel column, (water.methylnitrile was used as the elute solvent, 
50:50, in all examples except 8,16, 17, 26 which utilized a 25:75 admixture of 
water:methylnitrile). The mass spectra In Table I were recorded with an Hewlett 
Packard mass spectrometer. 

30 
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TABLE 1 

Example 

Structure 

Name 

RT 

Base Peak 

2 


:iR.2R)-4-(2- 

Hydroxy-1- 

Tiethyl- 

sropoxy)- 

2trifluoromethyl- 

jenzonitrile 

1.85 

MS: 260.0 (M+1 
forCiaHiaFsNOz) 

3 

■F3C 

_/~\ 1 

4-(2-Hydroxy-1- 

methyl- 

3ropoxy)-2- 

trifluoromethyl- 

aenzonitrile 

1.80 

MS: 260.0 (M+1 
for CizHizFgNOa) 



4-(2-Hyclroxy-6- 

TTiethyl- 

ieptyloxy)-2- 

trifluoromethyl- 

aenzonitrile 

1.95 

MS: 316.2 (M+1 
forCieHzoFsNOz). 

5 


T"^fc*n y U lUAy ** 

octyloxy)-2- 

trifluoromethyl- 

senzonitrile 

1.76 

MS: 316.2 (M+1 
forCieHaoFsNOa) 

7 

F3Q 

4-(3-Hyclroxy- 
3Utoxy)-2- 
trifluoromethyl- 
senzonitrile 

2.50 

MS: 260.1 (M+1 
forCizHisFaNOa) 
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8 


;3S)-4-(3-Hyclroxy- 
)Utoxy)-2- 
rifluoromethyl- 
benzonitrile 

0.91 

\/lS: 260.1 (M+1 
for Ci2H,2F3N02) 

9 


4-(3-Hydroxy-hex- 
>-enyloxy)-2 
rifluoromethyl- 
)enzonitrile 

2.42 

MS: 280.0 (M+1 
forCuHuFgNOs) 

10 


4-(3-Hyclroxy-2- 
Tiethyl-butoxy)-2- 
trifluoromethyl- 
benzonitrile 

2.12 

MS: 274.0 (M+1 
forCsHMFgNOa). 

11 


4-(3-Hydroxy-2, 2- 
dimethyl-propoxy)- 
2-trifluoromethyl- 
benzonitrile 



12 


4-{3-Hydroxy-3- 
nnethyl-butoxy)-2- 
trifluoromethyl- 
senzonitrile 

2.25 

MS: 274.1 (M+1 
for C13H14F3NO2). 

13 

Y 

rw>0\ OH 

4-(3-Hydroxy- 

2,2,4-trimethyl- 

pentyloxy)-2- 

irifluoromethyl- 

Denzonitrile 



14 

\_ OH 

4-(2-Ethyl-3- 

Hydroxy- 

iexyloxy)-2- 

trifluoromethyl- 

oenzonitrile 

3.8 

MS: 316,.2 (M+1 
forCieHzoFsNOz) 

15 

Ah 

4-[2-(1-Hydroxy- 
Bthyl)-hexyloxy]-2- 
trifluorornGthyl" 
benzonitrile 

1.6 

MS: 316,2 (M+1 
ror L>i6n20' 3INU2J 

16 


[1S.3S)-4-(3- 

Hydroxy-1-methyl- 

3Utoxy)-2- 

trifluoromethyl- 

senzonitriie 

1.03 

MS: 274.0 (M+1 
lOr L>i3ni4r3l\IU2/, 

17 


(1R,3R)-4-(3- 

Hydroxy-1-methyI- 

butoxy)-2- 

trifliioromethyl- 

benzonitrile 

1.02 

MS: 274.0 (M+1 
forCiaHiAFgNOz). 
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18 


l-(4-Hyclroxy- 
Dutoxy)-2- 
rifluoromethyl- 
lenzonitrile 


MS: 260.0 (M+1 
or C12H12F3NO2). 

19 


l-(4-Hydroxy- 
3utoxy)-2- 
rifluoromethyl- 
Denzonitrile 

1.52 

MS: 274.0 (M+1 
forCi3Hi4F3N02) 

20 

[ 

^A-Hydroxy- 
heptyloxy)-2- 
rifluoromethyl- 
>enzonitrile 

3.10 

MS: 302.1 (M+1 
forCisHisFgNOz) 

21 


4-(4-Hydroxy-1- 
propyl-butoxy)-2- 
rifluoromethyl- 
benzonitrile 

3.16 

MS: 302.1 (M+1 
forCisHisFsNOa). 

22 


4-(4-Hydroxy-1- 
methyl-pentyloxy)- 
Mrifluoromethyl- 
jenzonitrile 

2.27 

MS: 288.1 (M+1 
forCwHiBFaNOz) 

23 


(1S,4S)-4-(4- 
Hydroxy-1 -methyl 
Denlyloxy)-2- 
irifluoromethyl- 
jenzonitrile 

2.29 

MS: 288.1 (M+1 
forCwHieFaNOz 

24 


4-(5-Hydroxy- 
3entyloxy)-2- 
[rifluoromethyl- 
senzonttrile 

1.94 

MS: 274.0 (M+1 
forCisHuFsNOz). 

25 

'Va I 

4-(5-Hydroxy- 
hexyloxy)-2- 
trifluoromethyl- 
benzonitrile 

2.31 

MS: 288.0 (M+1 
forCwHieFsNOz) 

26 


4-(5-Hydroxy-3- 
methyl-pentyloxy)- 
2-trifluoromethyl- 
benzonitrile 

1.01 

MS: 288.2 (M+1 
forCuHieFsNOz). 

27 


2-Chloro-4-(3- 

Hydroxy-2,2,4- 

trimethyl- 

pentyloxy)- 

benzonitrile 

1.70 

MS: 282.1 (M+1 
forCisHaoCINOz), 

S 


4-(2-Hydroxy-oct- 
7-enyloxy)-2- 
trifluoromethyl- 
senzonitrile 

3.19 

MS: 314.1 (M+1 
forCieHisFaNOz) 
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2-CUoro-4-(4-hydroxy.l-methyl-pentyloxy)-ben2oiutrile 

HsC^OH 

0^CH3 



To a solution of 2,5-hexanediol (28 mg, 0.240 mmol) in telrahydrofuran 
was added an excess of potassium buloxide. The admixture was stirred, briefly, 
and 2-chloro-4-fIuoro-benzonitrile (37 mg, 0.240 mmol) was added. The 
admixture was stin-ed at room temperature for 72 hours. Purification by reverse 
phase high pressure chromatography eluting with a solvent gradient (15% of 
0.1 % formic acid / CHgCN in 0.1 % formic acid / water to 1 00% of 0.1 % formic 
acid / water) provided 28.4 mg of 2-chloro-4-(4-hydroxy-1-methyl-pentyloxy)- 
benzonitrlle. NMR (CDGg) 6 7.50 (d, 1 H), 6.95 (m, 1 H), 6.79 (br d, 1 H), 4.43 
(m, 1 H), 3.79 (m, 1 H), 1 .89-1 .40 (m, 4H), 1 .30 (d. 3H), 1 .1 7 (d, 3H); MS m/z 253. 


To 1 ,3-propanediol (320 mg, 4.2 mmol) was added sodium (21 mg, 0.92 
mmol). The mixture is stirred at room temperature for 1 0 minutes and 2-chioro-4- 
fluoro-benzonitrile (156 mg, 1.0 mmol) was added. The reaction was heated to 
lOS^C for 24 hours. The reaction was cooled to room temperature, was diluted 
with water and was extracted with EtzO (3x). The organic solution was dried 
(MgS04), filtered and concentrated. The residue was purified by reverse phase 
high pressure chromatography eluting with a solvent gradient (15% of 0.1% 
formic acid / CH3CN in 0.1 % fomiic acid / water to 100% of 0.1% formic acid / 


EXAMPLE 29 
2-Chloro-4-(3-hydroxy-propoxy)-benzonitrile 



OH 
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water) to provide 107 mg of 2-chloro-4-(3-hydroxy-propoxy)-benzonitrile. ''H NMR 
(CDCia) 5 7.54 (d. 1H). 7.00 (m. 1H), 6.85 (dd, 1H), 4.15 (t. 2H), 3.83 (t, 2H), 2.04 
{m.2H). 

EXAMPLE 30 
2-Chloro-4-(4-hydroxy-butoxy)-benzonitrile 



Following ttie procedure described for Example 29, 1 ,4-biJtanediol (1 mL, 
10 mmol) was reacted witfi 2-chloro-4-fluoro-benzonitrile (159 mg, 1.0 mmol) for 
24 hours at room temperature. Purification by reverse phase fiigli pressure 
chromatography eluting with a solvent gradient (1 5% of 0.1 % formic acid / 
CH3CN in 0.1 % formic acid / water to 1 00% of 0.1 % formic acid / water) provided 
10 mg of 2-chloro-4-(4-hydroxy-butoxy)-benzonitrile. NMR (CDCI3) 5 7.54 (d, 
1H). 6.98 (d, 1H). 6.83 (dd, 1H), 4.03 (t, 2H), 3.71 (t, 2H). 1.90 (m. 2H). 1.72 (m. 
2H); MS 226.1 (M+1). 


EXAMPLE 31 

2-CMoro-4-(l-hydroxymethyl-aIlyloxy)-beiizonitrae 



.qte p A: 1-ftert-Butvl-dimethvl-silanvioxvVbut-3-en-2-ol 
To a solution of (■t7-)-3-butene-1,2-dioi (500 mg, 5.67 mmol) in CH2CI2 (25 mL) 
was added imidazole (444 mg, 6.53 mmol). The solution was cooled to 0°C and t- 
butyldimethylsilyl chloride (1.0 M in THF, 6.24 mL, 8'.24 mmol) was added. The 
reaction was stinred at O^C for 15 minutes and at room temperature for 1 hour and 
30 minutes. The mixture was diluted with aqueous NH4CI and extracted with 
CH2CI2 (3x). The organic solution was washed with brine, dried (MgS04), filtered 
and concentrated. The residue was purified by medium pressure chromatography 
eluting with a solvent gradient (5% EtOAc in hexanes to 1 00% EtOAc) to provide 
827.5 mg of 1-(ten-butyl-dimethyl-silanyloxy)-but-3-en-2-ol. NMR (CDCI3) B 
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5.81 (m. 1H). 5.34 (d. 1H), 5.19 (d, 1H), 4.17 (m. 1H). 3.66 (dd. 1H), 3.45 (dd. 
1H), 0.90 (s. 9H), 0.08 (s, 6H); MS m/z 202. 

Step B; 4-ri-ft9rt-Butvl-dim6thvl-silanvloxvmethvn-alMoxv1-2-chloro- 
benzonitrile 

To a solution of 1-(tert-biJtyl-dimethyl-silanyloxy)-but-3-en-2-ol (1 .102 g, 
5.45 mmol) in THF (26 mL) at -78°C was added potassium tert-butoxide (1 .OM in 
THF, 5.99 mL, 5.99 mmol). The solution was stin-ed for 15 minutes and 2-chloro- 
4-fIuoro-benzonitrile (847 mg, 5.45 mmol) was added at-78°C. The reaction was 
stirred at room temperature for 24 hours, quenched with water and extracted with 
EtOAc (3x). The organic solution was washed with water and brine, dried 
(iyigS04), filtered and concentrated to provide 1 .67 g of a 1 :1 mixture of 4-[1 -(tert- 
butyl-dimethyl-sllanyloxymethyl)-allyloxy]-2-chIoro-benzonltrileand4-[2-(ten- 
butyl-dimethyI-silanyloxy)-but-3-enyloxyl-2-chloro-benzonitrile. NMR (CDCI3) 5 
7.55 (m, 2H), 7.02 (m, 2H), 5.91-5.78 (m, 2H), 5.42-5.22 (m, 4H), 4.75 (m, 1H). 
4.51 (m, 1H), 3.90 (m. 2H). 3.79 (m, 2H). 0.89 (s, 9H), 0.87 (s, 9H). 0.07 (s, 6H). 
0.04 (8, 6H). 

Step C: 2-Chloro4-f1-hvdroxvmethvl-alivloxv)-benzonitrile 
To a solution of the regioisomer mixture above, Example 31 , Step B, (1 .67 
g, 4.95 mmol) in THF (1 5 mL) was added tert-butyl ammonium fluoride (1 .OM in 
THF, 5.44 mL, 5.44 mmd). The reaction was stinred at room temperature for 15 
minutes, was diluted with aqueous m^Ci and extracted with EtOAc (3x). Hie 
organic solution was washed with brine, dried (MgSO^, filtered and concentrated. 
The residue was purified by medium pressure chromatography eluting with a 
solvent gradient (hexanes to 100% EtOAc in hexanes over 70 minutes) to provide 
112 mg of 2-chloro-4-(1-hydroxymethyl-allyloxy)-benzonitrile. NMR (CDCI3) 6 
7.55 (d, 1H), 7.04 (d, 1H), 6.89 (dd, 1H), 5.85-5.76 (m, 1H), 5.38 (m. 2H), 4.80 
(m,1H), 3.80 (m.2H). 
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EXAMPLESI A 

This Example further illustrates the preparation of (1S,4S)-4-(4-hydroxy-1- 
methylpentyoxy)-2-trifluoromethyl43enzonrtrile, the product of Example 23. 

NaH (60% in mineral oil) was suspended in 100 ml of dry THF, it was 
stirred and cooled to CC under for 1 0 min before adding the (2S,5S)-(+)-2,5- 
hexanediol (1 2.g in 1 20 ml of dry THF). The diol was added drop wise through a 
dropping funnel over 30 min., this mixture was stin-ed at 0°C for 60 min, then RT 
30 min., It was re-cooled to 0°C before adding the 4-fluoro-2- 
(trifluoromethyl)benzonitrile ( 20g in 80 ml of dry THF) over 30 min. The reaction 
was then stirred at 0°C to RT under N2 (1 1 am-9am the next day). The reaction 
was monitored by TLC (Hex:Ethyl acetate=1 :1) and LC/MS. 

Purification: The crude product was dissolved in 80 ml of mixture solvent 
(hexane:ethyl acetate=3:1), column purification using hexane :ethyl 
acetate=5:1to 1 :1 as the elute to yield 22 g of the pure desired product 

EXAMPLE 32 

The compounds of Fonnula I have affinity for the androgen receptor. This 
affinity has been demonstrated for selected compounds using the human 
receptor. The description below describes how the assay was carried out 

Competitive binding analysis was performed on baculovirus/Sf9 generated 
hAR extracts in the presence or absence of different concentrations of test agent 
and a fixed concentration of ^H-dihydrotestosterone f H-DHT) as tracer. This 
binding assay method is a modification of a protocol previously described (Liao S. 
, et. al. J. Steroid Biochem . 20:1 1-17 1984). Briefly, progressively decreasing 
concentrations of compounds are incubated in the presence of hAR extract 
(Chang et al. P.N.A.S . Vol. 89, pp. 5546-5950, 1992), hydroxylapatite, and 1 nM ^ 
H-DHT for one hour at 4°C. Subsequently, the binding reactions are waslied 
three times to completely remove excess unbound ^ H-DHT. hAR bound ^H-DHT 
levels are detemnined in the presence of compounds (= i.e competitive binding) 


wo 2005/080320 


PCT/IB2005/000229 


-31- 

and compared to levels bound when no competitor is present (= i.e. maximum 
binding). Compound binding affinity to the hAR is expressed as the concentration 
of compound at which one half of the maximum binding is inhibited. Table II 
below provides the results that were obtained for selected compounds (reported 
5 data is the mean of muttiple tests as shown below) 

TABLE II 


Example 
# 

Structure 

AR Binding 
IC5o(nM) 

1 


351 (c) 

2 

/^^" 

501 (c) 

3 

//r-( V,Jk/OH 

66(b) 

4 


442 (a) 

5 


32(a) 

6 


415(a) 

7 


274 (a) 

8 


213(a) 

9 


268(a) 
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10 

FsQ 

70(a) 

11 


706 (a) 

12 


27(a) 

13 


442(a) 

14 

J 

260 (b) 

15 


210(a) 

16 

1-30 

6(a) 

17 


107(a) 

18 


74(a) 

19 

1 

505 (a) 

20 

NT ^sss/ T 

243(a) 

21 


808 (a) 

22 


185(a) 
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23 


41(c) 

24 


632 (c) 

25 


504 (a) 

26 


777(a) 

27 

J)a f 

63(c) 

28 


49(a) 

29 


394 (a) 

30 


99(a) 

31 


156 (a) 


a -mean of two tests 
b- mean of three tests 
c- mean of four tests 


EXAMPLE 33 

5 

The compounds ability to antagonize the effects of androgen on the androgen 
receptor were determined in a whole cell assay as described immediately below. 

Experimental procedure for AR antagonist cell assay 

10 

Cell line: MDA-MB453-MMTV clone 54-19. This cell line is a stable transfected 
cell line with MDA-MB453 cell background (a human breast tumor cell line 
expressing androgen receptor). A MMTV minimal promoter containing ARE was 


wo 2005/080320 


PCT/IB2005/000229 


-34- 

f irst cloned in front of a firefly luciferase reporter gene. Then the cascade was 
cioned into transfection vector pUV1 20puro. Electroporation method was used 
for transfecting MDA-MB-453 cell. Puromycin resistant stable cell line was 
selected. 

Cell culture media and reagents: 

Culture medium: DMEM (high glucose, Gibco cat #: 1196(H}44), 
10%FBS, and 1% L-glutamine 

Plating medium: DMEM (phenol red free), 10% charcoal treated 
HyClone serum, 1% L-glutamine 

Assay medium: DMEM (phenol red free), 1% charcoal treated HyClone 
serum, 1% L-glutamine, and 1% penicillin/streptomycin 

3X luciferase buffer: 2% beta-mercaptoethanol, 0.6% ATP, 0.0135% 
luciferine in cell lysis buffer 

Assay procedure: 

1 . Cells are maintained in culture medium, splitting cells when they reach 80- 
90% confluence 

2. To test compounds, 10,000 cells/well are plated to opaque 96 cell culture 
plate in 100 ul/well plating medium, culture for overnight at 37°C in cell 
culture incubator 

3. Carefully remove plating medium, then add 80 ul/well of pre-warmed 
assay medium, add 10 ul/well testing compound (final concentration at) 
1000 nM, 200 nM, 40 nM, 8 nM, 1 .6 nM, and 0.32 nM), incubate at 37°C 

for 30 minutes 

4. Add 10 ul/well freshly prepared DHT (final concentration at 100 pM) to 
each well, incubate at 37°C for 17 hr (ovemight) 

5. Add 50 ul/well 3X luciferase buffer, incubate at room temperature for 5 
minutes, then count on Luminometer 

The fold induction over background by 100 pM DHT in the absence of testing 
compounds is standardized as 100% and experimental result is expressed as 
percentage of inhibition by testing compounds. 
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The results are described below In Table III. The results are reported as 
the mean of multiple tests as described below (the numbers of tests are indicated 
in the footnote). N.D. denotes that the compound was not tested. 

TABLE ill 


Example 
# 

Structure 

AR Cell 
IC50 (nM) 

1 

T\ 1 

N.D. 

2 

1 

N.D. 

3 


>1000(a) 

4 


>1000 (a) 

5 

f-LN^Y — 

509 (a) 

6 

/~^3v^ — ^ 

662 (a) 

7 


>1000 (c) 

8 


>1000 (a) 

9 


N.D. 
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if \=/ (T y ^ 

274 (a) 

11 


N.D. 

12 


269 (a) 

13 


N.D. 

14 


794(a) 

15 

(f N / w y ^ 

Ah 

124 (a) 

16 


>1000(a) 

17 


807 (a) 

18 


398(a) 

19 


>1000 (a) 

20 


498 (a) 

21 


N.D. 

22 


>1000(a) 
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23 


132(N=10) 

24 


>1000 (a) 

25 


838 (N=1) 

26 


N.D. 

27 


0.04 (a) 

28 

V 1 

263 (a) 

29 


N.D. 

30 


N.D. 

31 


N.D. 


a - mean of two tests 
b- mean of three tests 
c- mean of four tests 


EXAMPLE 34 
Animal Model for Androqenetic Alopeica 

As described above, alopecia is a problem that medical science lias 
devoted considerable resources to. As vwth any disease process, animal models 
have been developed to allow scientists to screen compounds for their potential 
relative efficacy. Those compounds showing the greatest efficacy in these animal 
models are considered for further study in humans. Two different animal models 
have been developed to date for alopecia. The first Is the telogen conversion 


wo 2005/080320 


PCT/m2005/000229 


-38- 

assay, which uses female CSH/HeN mice. The second model uses stump-tailed 
macaques, which are monkeys that suffer from androgehetic alopecia. 

The telogen conversion assay measures the potential of a compound to 
convert the resting stage of the hair growth cycle ("telogen") to the active stage of 
the hair growth cycle ("anagen") in mice. This assay takes advantage of the fact 
that the fur (i.e. hair) of 7-week-old C3H/HeN mice is in the telogen phase. This 
phase continues until about 75 days of age. In this assay, selected areas of the 
mice are shaved, contacted with a test agent, or a control, and tiie difference in 
the rate of hair growth is measured (I.e. induction of the anagen phase). The first 
sign of anagen is the darkening of skin color as melanocytes in the follicles start 
to synthesize melanin, In preparation for the production of pigmented hairs. This 
model has a number of advantages. This includes the ready availability of female 
CH3HeN mice, the ability to screen large numbers of compounds quickly, and the 
ease of housing and handling such animals. 

The primary disadvantage of this model is its lack of androgenetic 
dependency. While the exact cause of human baldness is not known, it is well 
documented that androgens induce a regression of hair follicles in the scalp. This 
post adolescent regressive change is a fundamental cause of male pattern 
baldness, (i.e. "androgenetic alopecia). This phenomenon occurs in both men 
and women who have inherited the genetic trait for alopecia, as mentioned 
previously. For a more detail discussion of the effects of androgens on human 
scalps, the readers attention is directed to Trueb, RM, Molecular Mechanisms of 
Androgenic Alopecia, Exp. Gerontoloav. 2002, 27:981-990. 

Researchers looked for other animals whose hair growth was similar to 
that of humans. These lead researchers to stump-tailed macaques. These 
primates also suffer from androgenetic alopecia. Essentially all post adolescent 
macaques, in both sexes, exhibit the development of baWness. Like the 
development of male pattern baldness in humans, androgens are an 
indispensable triggering factor in macaque baldness. Thinning of the frontal scalp 
hairs begins to appear around the same age (4 years) when serum levels of 
testosterone become drastically elevated in male animals. Although the elevation 
of testosterone in females is approximately one tenth that of the male level, there 
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is no difference in the incidence and the age of onset of baldness between male 
and female stump-tailed macaques. Topical application of anti-androgens have 
reversed this baldness in animals of both sexes (Pan. H J et al, Evaluation of 
RU58841 as an anti-androgen in prostate PC3 cells and a topical anti-alopecia 
agent in the bald scalp of stump tailed macaques. Endocrine 1 998; 9:39-43). 

While this model Is a significant improvement over the telogen 
conversion assay as a model for human baldness, it suffers from a number of 
practical disadvantages. The macaques are expensive, relatively rare, labor 
intensive to maintain, and require long wash out periods between testing. Thus, 
the macaque is not a practical model for screening large numbers of compounds 

It has been discovered that male C3H/HeN mice may be used in the 
telogen conversion assay, when evaluating anti-androgen test compounds. Thus. 
15 the model relates to a modification of the existing telogen conversion assay. 

Male C3H/HeN mice approximately 7 weeks old are utilized. These animals are 
also uniformly In telogen, like their female counterparts. However, once shaven, 
the androgens inherently present in these male mice inhibit the conversion of the 
hair follicles to the anagen phase. An anti-androgen will block this androgenic 
20 effect and the follicles will convert to anagen. like their female counterparts. 

Example 34A 

The compound described in Example 23, (1S,4S)-4-(4-Hydroxy-1 -methyl 
25 pentyloxy)-2-trif luoromethyl-benzonitrile was submitted for further testing utilizing 
the modified telogen conversion assay, described above. The testing was earned 
out in the following manner. 

Male C3H/HeN mice. 6 to 7 weeks old (Charles River Uboratories, 
30 Raleigh, NC) were used for the study. Fur was clipped from the dorsal region of 
the mice prior to initiation of the study. Only mice with pink skin, a visual 
indication of the telogen phase, were selected for inclusion in the study. 

The test compound was dissolved in a vehicle consisting of propylene 
35 glycol (30%) and ethanol (70%) to achieve a concentration of either 0.2% wN, 
0.5% w/v, 1 % w/v or 3% w/v. The relevant dose was applied topically to the 
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dipped dorsal region of the mice in one test group (7-10 mice) in a volume of 
20 pl/cm^ A third group of animals received only the vehicle to serve as a 
control. Treatments were applied twice daily for 4 weeks. 

The treatment area was observed and graded every other day for signs of 
hair growth. The hair growth response was quantified by recording, for each 
animal, the day on which signs of hair growth first appeared over the treated 
area. The first sign of anagen was the darkening of skin color as melanocytes in 
the follicles started to synthesize melanin in preparation for the production of 
pigmented hairs. The mice were observed for 35 days or longer. The 
percentage of mice showing signs of hair growth in both the treatment group and 
the control group is graphically depicted below. in Figure I. The compound of 
Example 23, when tested at a concentration of 1%, produced substantial hair 
growth by stimulating the induction of anagen in the test animals. The rate of hair 
growth in the 5% test group did not exceed that of the vehicle control group. 



Example 34 B 

The product of Example 27, 2-chloro-4-(3-hydroxy-2,2,4-trlmethyl- 
pentyloxy)-benzonitrile, was submitted for testing utilizing the modified telogen 
conversion assay, described above. The testing was carried out in the same 
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manner as Example 37 A, at a test concentration of 3 % w/v. The rate of hair 
growth for the test group did not exceed that of the vehicle control. 

Example 35 

Animal Model for Inhibition of Sebum Production 

Luderschmidt et al describes an animal model for testing whether 
compounds are capable of modulating sebum secretion. Arch. Derm. Res. 258, 
185-191 (1977). Ttiis model uses male Syrian hamsters, whose ears contain 
sebaceous glands. Selected compounds produced above were screened in this 
model. 

. Testing for sebum inhibition was carried out in the following manner. 
Male Syrian hamsters aged 9 to 10 weeks were introduced Into the laboratory 
environment and acclimated for 2 weeks prior to use in the study. Each group 
consisted of 5 animals and were run in parallel with vehicle and positive controls. 
Prior to administration, 30mg of each compound was dissolved in 1 mL of 
Universal solvent (ethanol/ propylene glycol (70/30%v/v) to achieve a final 
concentration of 3 w/v%. 

Animals were dosed topically twice daily, five days a week, for 4 weeks. 
Each dose consisted of 25 micro liters of vehicle control or dmg. The dose was 
applied to the ventral surfaces of both the right and left ears. All animals were 
sacrificed approximately 18-24 hours after the final dose. The right ears were 
collected from each animal and used for sebum analysis. 

The ears were prepped for HPLC analysis in the following manner. One 
8mm distal biopsy punch was taken, just above the anatomical "V" mark in the 
ear to normalize the sample area. The punch was pulled apart. The ventral 
biopsy surface (the area where the topical dose was directly applied to the 
sebaceous glands) was retained for testing and the dorsal surface of the biopsy 
punch was discarded. 

Tissue samples were blown with Na gas and stored at -SO'C under 
nitrogen until HPLC analysis. In addition to ear samples, an aliquot of each drug 


wo 2005/080320 


PCT/IB2005/G00229 


42- 

and vehicle (at least 250ul) was also stored at -80°C for inclusion in the HPLC 
analysis. 

HPLC analysis was carried out on an extract of the tissue sample. Tissue 
samples were contacted with 3ml of solvent (a 4:1 admixture of 2^,4- 
trimethylpentane and isopropyl alcohol). The mixture was shaken for 15 minutes 
and stored overnight at room temperature, protected from light The next 
moming 1 milliliter of water was added to the sample and shaken for 15 minutes. 
The sample was then centrifuged at approximately 1500rpm for 15 minutes. Two 
ml of the organic phase (top layer) was transfen-ed to a glass vial, dried at 37°C, 
under nitrogen, for approximately 1 hour, and then lyophilized for approximately 
48 hours. The samples were then removed from the lyophillzer and each vial was 
reconstituted with 600jaI of solvent A (trimethylpentane/tetrahydrofuran (99:1). 
The samples were then recapped and vortexed for 5 minutes. 

200nl of each sample was then transfenred to a pre-labeled 200jil HPLC 
vial with 200 nL glass inserts. The HPLC vials were placed in the autosampler 
tray for the Agilent 1 1 00 series HPLC unit. The Agilent 1 1 00 HPLC system 
consisted of a thermostated autosampler, a quarternary pump, a column heater, 
and an A/D interface module. All components were controlled by Agilent 
ChemStation software. A Waters Spherisorb S3W 4.6x100 mm analytical column- 
was maintained at 30°C by the Agilent column heater unit. The HPLC 
autosampler was programmed to maintain the sample temperature at 20C 
throughout the run. 

lOuL of each sample was injected in triplicate into the column. Two 
solvents were used for the solvent gradient. Solvent A was an admixture of 
trimethylpentane and tetrahydrofuran (99:1). Solvent B was ethylacetale. The 
gradient utilized is described in the table below: 
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Time (min) 

SolvA(%) 

Solv B (%) 

Flow (mL/min) 

0 

99 

1 

2 

2 

96 



6 

60 

40 

2' 

7 

5 

95 

2 

10 

5 

95 

2 

10.1 

99 

1 

2 


The Sedex 75 Evaporative Light Scattering Detectar (ELSD) was 
S operated at 45°C with a gain of 5, and N2 pressure maintained at 3.1 bar. Analog 
signal obtained by the instrument was sent to the Agilent A/D interface module 
where it was converted to a digital output The conversion was based on a 
10000 mAU/volt set point and the data rate was set at 10Hz (0.03 min). The 
resulting digital output was then feed into the Agilent ChemStation software for 
10 integration of the peak area. 

The results of the HPLC analysis are reported below in Table IV. The 
results are reported as the reduction in cholesterol ester (CE) and wax ester:(WE) 
production, when compared to the vehicle control. 

15 


Compound 

Structure 

% 

Reduction 
inCE 

% 

Reduction 
in WE 

Sum 
CE+WE 

Example 23 


67% 

87% 

154% 

Example 15 


54% 

74% 

128% 
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Columns 1 and 2 identify the compound by structure and Example number. 
Columns 3 through 5 show the effect the compounds had on the -reduction of 
sebum components (CE and WE). The results are expressed as the difference 
from the vehicle control. A positive number reflects a decrease In the production 
5 of.the sebum component being measured, i.e. cholesterol ester (CE) or wax ester 
(WE). 

Column 3 shows the compounds ability to reduce the amount of 

cholesterol ester in the sebum sample. Column 4 shows the effect the compound 
10 had on the generation of wax ester. Wax esters are specific markers of the 

sebaceous glands and are not appreciably detected in any other layer of the skin. 

Wax ester is the largest component of sebum (approximately 25%). Thus 

reducing wax ester typically leads to significant reductions in sebum secretion. 

Column 5 is a summation of the results expressed in columns 3 and 4 (and is 
15 included to further elucidate relative differences in activity). As shown in Table 

IV, the androgen modulators of Fomnula I significantly decreased the preductlon 

of both cholesterol ester and wax ester. 
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CLAIMS 


What is claimed is: 

1 . A compound of the fomiula: 



, ^0 — (CR1R2) — (ALK1)— X2 


a prodrug of said compound, a hydrate of said compound or a 
pharmaceutically acceptable salt of said compound, in which: 

is represented by halogen or haloalkyl; 

is represented by -CI^R*R^ -CH=CH2, or -<^CH; 
R\ and R^ are each independently represented by a substituent selected 
from the group consisting of hydrogen, Ci< alkyi, halogen, haloalkyl, , 
hydroxyalkyl, thiol, and thioalkyi; 

R^, R*. and R^are each Independently represented by a substituent 
selected from the group consisting of hydrogen, halogen, Ci< alkyI, 
haloalkyl, hydroxy, hydroxyalkyl, thiol, thioalkyi and -NR*R^ 
n is represented by 0 or 1 ; 

ALK^ is represented by a Ci.8 linear alkylene group, In which up to 8 
hydrogen atoms of the alkylene group may optionally be replaced by a 
substituent selected from the group consisting of alkyI, haloalkyl, 
halogen, hydroxy, hydroxyalkyl, thiol, and thioalkyi and -NR^R^; 
R^ and R^ are each Independently represented by hydrogen or C,^ alkyl; 
with the proviso that: 

1 ) if n is 0 and Is represented by -CH=CH2 or -C^CH, then at least 
one of R^ or R^ is represented by thiol, hydroxyalkyl, or thioalkyi; 

2) if n is 1 and X^ is represented by -CH=CH2 or -C^CH, then 
alternatively, at least one of R^ or R* is represented by a substituent 
selected from the group consisting of thiol, hydroxyalkyl, and thioalkyi, 
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or at least one hydrogen atom from Alk^ is replaced by a substituent 
selected from the group consisting of hydroxy, thiol, hydroxyalkyl. and 
thioalkyl; 

3) If n is 0 and Is represented by -CR^R*R^ then, in the alternative, at 
least one of or R'^ is represented by a substituent selected from the 
group consisting of thiol, hydroxyalkyl, and thioalkyl, or at least one of 
R^ R*, or R"^ is represented by hydroxy, hydroxyalkyl, thiol, or 
thioalkyl; 

4) if n is 1 and is represented by -CR^R*R^ then alternatively: a) at 
least one of R^ or R^ is represented by a substituent selected from the 
■group consisting of thiol, hydroxyalkyl, and thioalkyl, b) at least one 
of R^ R*, or R^ Is represented by a substituent selected from the 
group consisting of hydroxy, hydroxyalkyl, thiol, and thioalkyl; ore) at 
least one hydrogen atom of Alk^ is replaced with a substituent 
selected from the group consisting of hydroxy, thiol, thioalkyl, and 
hydroxyalkyl. 

A compound according to claim 1 in which n is 0 and at least one of R\ 
F|2 {^3 r5 is represented by G,< alkyl, haloalkyi, hydroxyalkyl, and 
thioalkyl. 

A compound according to claim 1 , in which n Is 1 , and at least one 
hydrogen atom from Alk^ has been replaced by a substituent selected 

from the group consisting of alkyl, haloalkyi, hydroxyalkyl, and 
thioalkyl, or one of R\ R^ R^ R*. R^ is represented by Ci.6 alkyl, 
haloalkyi, hydroxyalkyl, and thioalkyl. 

A compound according to claim 1 , 2, or 3 in which X ^ is CF3 and is 

located at the 2-position of the phenyl ring. 

A compound according to claim 1 , 2, 3, or 4 in which X^ is CR^R*R^ in 

which at least one of R^ R^ or R^ is hydroxy or hydroxyalkyl. 

A compound according to claim 5 in which at least one of R^, R*, or R^ is 

methyl. 

A compound according to claim 1 in which said compound is selected 
from the group consisting of: 

(1S,2S)-4-(2-hydroxy-1-methyl-propoxy)-2-trifluoromethy!-benzonitrile; 
(1R,2R)-4-(2-hydroxy-1-methyl-propoxy)-2-trlfluoromethyl-benzonitrile; 
4-(2-hydroxy-1-methyl-propoxy)-2-trifluoromethyl-benzonitrile; 
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4-{2-hyclroxy-6-methyl-heptyloxy)-2-trifluoromethyl-benzonitrile; 

4-(2-hydroxy-octyloxy)-2-trifluoromethyl-benzonitrile; 
4-(2-hydroxy-oct-7-enyloxy)-2-trifluoromethyl-benzonitrile; 

4-(3-hydroxy-butoxy)-2-trifluoromethyl-benzonitrile; 

5 (3S)-4-(3-hydroxy-butoxy)-2-trifluoromethyl-benzonrtrile; 

4-(3-hydroxy-hex-5-enyloxy)-2-trifluoromethyl-benzonitrile; 

4-(3-hydroxy-2-methyl-bLitoxy)-2-trifluoromethyl-benzonitrile; 

4-(3-hydroxy-2, 2-dimethyl-propoxy)-2-trifluoromethyl-benzonitrile; 

4-(3-hydroxy-3-methyl-butoxy)-2-trifluoramethyl-benzonitrile; 
10 4-(3-hydroxy-2,2,4-trimethyl-pentyloxy)-2-trifluoromethyl-benzonitrile; 

4-(2-ethyl-3-Hydroxy-hexyloxy)-2-trifluoromethyl-benzonitrile; 

4-[2-(1 -hydroxy-ethyl)-hexyloxy]-2-trifluoromethyl-benzonitrile; 

(1 S,3S)-4-(3-hydroxy-1 -methyl-bLrtoxy)-2-trifluoromethyl-benzonitrile; 

(1R,3R)-4-(3-hydroxy-1-methyl-butoxy)-2-trifluoromethyl-benzonitiile; 
15 4-(4-hydroxy-butoxy)-2-trifluoromethy]-b6nzonitrile; 

4-(4-hydroxy-butoxy)-2-trifluoromethyl-benzonitrile; 

4-(4-hydroxy-heptyloxy)-2-trifluoromethyl-benzonitrile; 

4-(4-hydroxy-1-propyl-butoxy)-2-trifluoromethyl-benzonitrile; 

4-(4-hydrbxy-1-methyl-pentyl6xy)-2-trifluoromethyl-benzonitrile; 
20 (1 R,4R)-4-(4-hydroxy-1 -methyl-pentyIoxy)-2-trifluoromethyl-benzonitrile; 

(1S,4S)-4-(4-hydroxy-1-methyl-pentyloxy)-2-trifluoromethyl-benzonitrile 

4-(5-hydroxy-pentyloxy)-2-trifluoromethyl-benzonitrile; 

4-(5-hydroxy-hexyloxy)-2-trifluoromethyl-benzonitrile; 

4-(5-hydroxy-3-methyl-pentyloxy)-2-trifluoromethyl-benzonitrile; 
25 2-chlbro-4-(3-Hydroxy-2,2,4-trimethyl-pentyloxy)-benzonilrile; 

2-chloro-4-(4-Hydroxy-biJtoxy)-benzonitrile; 

2-chloro-4-(3-Hydroxy-propoxy)-benzonitrile; 

2-chloro-4-(1-Hydro)^ethyl-allyloxy)-benzonitrile; 

2-chloro-4-(3-Hydroxy-2-mwlhyl-propoxy)-ben2onitrile 
30 2-chloro-4-(5-Hydroxy-pentyloxy)-benzonitrile; 

2-chloro-4-(4-Hydroxy-1 -melhyl-pentyloxy}-benzonilrile, and; 

2-chloro-4'(5-Hydroxy-3-methyl-pentyloxy)-benzonitiile. 


(1 S,4S)-4-(4-Hydroxy-1 -methyl-pentyloxy)-2-trif luoromethyl-benzonitrile, 
or a pharmaceutically acceptable salt, thereof. 
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9. Use of a compound according to anyone of claims 1-8 as a medicine. 

10. Use of a compound according to anyone of claims 1 -8 In the manufacture 
of a medicament for modulating activation of the androgen receptor. 

11. Us of a compound according to any one of claims 1 -8 in the manufacture 
of a topical medicament for androgenitic alopecia, excess sebum or acne. 

12. A phannaceutical composition comprising a compound according to 
anyone of claims 1-8 in admixture with 1 , or more, phamiaceutically 
acceptable excipients. 

1 3. A topical pharmaceutical fomnulation comprising a compound according to 
anyone of claims 1 -8 in admixture with 1 , or more, phamiaceuticaliy ■ 
acceptable excipients suitable for dermal application. 

1 4. An article of manufacture comprising a compound according to anyone of 
claims 1-8 packaged for retail distribution which advises a consumer how 
to utilize the compound to alleviate a condition selected from the group 
consisting of acne, alopecia, and oily skin. 
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This invention relates to new amide derivatives and more particularly it relates to novel acylanilides 
which possess antiandrogenic properties. 

Many acylanilides are known which possess antiandrogenic activity. In particular, the compound of the 
formula:— 


IIO2— Nl 

CF, 


CH, 


wherein R is hydrogen, which compound is Itnown as FLUTAIWIDE, is under development for use as an 
antiandrogen. It is believed that flutamide is oxidised in vivo to the corresponding compound wherein R is 
hydroxy. 

Other acylanilides which possess antiandrogenic activity are known from European Specification Nos. 
2309, 2892 and 40932, and from Japanese Specification No. 52-128329. 

According to the present invention there is provided an acylanillde of the formula:— 


35 wherein R' is cyano, carbamoyl, nitro, fluoro, chloro, bromo, iodo or hydrogen, or alkyl, alkoxy, 
alkanoyi, alkylthio, alkylsulphinyl, alkylsulphonyl, perfluoroalkyl, perfiuoroalkylthio, 
perfluoroalkylsulphinyl or perfluoroalkylsulphonyl each of up to 4 carbon atoms, or phenyithio, 
phenyisulphinyl or phenylsulphonyl; 

wherein is cyano, carbamoyl, nitro, fluoro, chloro, bromo or iodo, or alkanoyi, alkylthio, 
40 alkylsulphinyl, alkylsulphonyl, perfluoroalkyl, perfiuoroalkylthio, perfluoroalkylsulphinyl or 
perfluoroalkylsulphonyl each of up to 4 carbon atoms, or phenyithio, phenyisulphinyl or phenylsulphonyl; 
wherein R' is hydrogen or halogen; 

wherein R* is hydrogen or alkyl of up to 4 carbon atoms, or is joined to R' as stated below; 
wherein R^ is hydroxy or alkoxy or acyloxy each of up to 15 carbon atoms, or is joined to to fonn an 
45 oxycarbonyl group such that together with the — N— CO-C— part of the molecule ft forms an 

oxazolldinedione group; 

wherein R^ is alkyl or halogenoalkyi of up to 4 carbon atoms, or has the formula — A^— R' or 
-A*-X^-A'-R»; 

wherein A^ and A*, which may be the same or different, each is alkylene of up to 6 carbon atoms; 
so . wherein A^ A^ and A^ which may be the same or different each is a direct link or alkylene of up td 6 
carbon atoms; 

wherein X' and X^, which may be the same or different each is sulphur, sulphinyl I— SO—) or 
sulphonyl (—80?—); 

wherein R^ and R°, which may be the same or different each is alkyl, alkenyl, hydroxyalkyi or cycloalkyi 
55 each of up to 6 carbon atoms, or R' or R' is phenyl which bears one, two or three substituents selected from 
hydrogen, halogen, nitro, carboxy, carbamoyl and cyano, and alkyl, alkoxy, alkanoyi, alkylthio, 
alkylsulphinyl, alkylsulphonyl, perfluoroalkyl, perfiuoroalkylthio, perfluoroalkylsulphinyl, 
perfluoroalkylsulphonyl, alkoxycarbonyi and /V-alkylcarbamoyI each of up to 4 carbon atoms, and phenyl, 
phenyithio, phenyisulphinyl and phenylsulphonyl; or R' or R* is naphthyl; or R' or R' is 5- or 6-membered 
60 saturated or unsaturated heterocyclic which contains one, two or three heteroatoms selected from oxygen, 
nitrogen and sulphur, which heterocyclic may be a single ring or may be fused to a benzo-ring, and which 
heterocyclic is unsubstituted or bears one or two halogen, cyano or amino, or alkyl,. alkoxy, alkylthio, 
alkylsulphinyl or alkylsulphonyl each of up to 4 carbon atoms, or oxy or hydroxy substituents, or which if 
sufficiently saturated may bear one or two 0x0 substituents; and wherein R* is phenyl, naphthyl or 
$5 heterocyclic as defined above for R' or R^ 

2 
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It will be observed that the acylanilide derivative of the invention possesses an asymmetric carbon 
atom, namely the carbon atom which bears the substituents R* and R*, and it can therefore exist in racemic 
and optically-active forms. It is to be understood that this invention encompasses the racemic form of the 
acylanilide derivative and any optically-active form which possesses antiandrogenic activity, it being a 
matter of common general knowledge how a racemic compound may be resolved into its optically-active 
forms and how any antiandrogenic activity present in any of these forms may be determined. 

A suitable value for R', R* or R" when it is alkyi, or for an alkyi substituent in R', R' or R° when R^ R' or 
R' is phenyl or heterocyclic substituted by alkyi is, for example, methyl or ethyl. 

A suitable value for R' when it is alkoxy, or for an alkoxy substituent in R', R' or when R^ R» or R* is 
phenyl or heterocyclic substituted by alkoxy is, for example, methoxy or ethoxy. 

A suitable value for or R* when it is alkanoyi, or for an alkanoyi substituent in R'. R» or R' when R', R= 
or R' is phenyl substituted by alkanoyi is, for example, formyl or acetyl. 

A suitable value for R' or when it is alkylthio, alkylsuiphinyl, alkylsulphonyi, perfluoroalkyi, 
perfluoroalkylthio, perfluoroalkylsulphinyl or perfluoroalkylsulphonyl, or for such a substituent in R', R' or 
R* when R^ R* or R° is phenyl or heterocyclic bearing such a substituent is, for example, methylthio, 
ethylthio, methylsulphinyl, methylsulphonyl, trifluoromethyl, pentafluoroethyl, trifluoromethylthio, 
trifluoromethylsulphinyl or trifluoromethylsulphonyl. 

A suitable value for when it is halogen, or for a halogen substituent in R^ R' or R" when RS R' or R' is 
phenyl or heterocyclic substituted by halogen, is fluoro, chloro, bromo or iodo. 
is preferably hydrogen or chloro, especially hydrogen. 

R* is preferably hydrogen, 

A suitable value for an alkoxycarbonyl or /V-alkylcarbamoyI substituent In R^ R' or R' when R', R' or R' 
is phenyl bearing such a substituent is. for example, methoxycarbonyl, athoxycarbonyl or N- 
methylcarbamoyl. 

A suitable value for R* when it is alkoxy is, for example, methoxy, ethoxy, propyioxy, n-butyloxy or 
decytoxy. 

A suitable value for R* when it is acyloxy is, for example, alkanoyloxy or aroyloxy each of up to 15 
carbon atoms, for example acetoxy, propionyloxy, decanoyloxy, dodecanoyloxy or benzoyloxy, 
R' is preferably hydroxy. 

A suitable value for R* when it is alkyi or halogenoalkyi is, for example, methyl, ethyl, n-propyl, 
fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, ohioromethyl, dichloromethyl or 
trichloromethyl. R^ is preferably methyl or trifluoromethyl, especially methyl. 

A suitable value for A', A*, A', A* or A* when it is alkylene is, for example, methylene, ethylene, 
ethylidene 

I 

(CHsCH-), 

trimethylene, tetramethylene, 1-methyl-ethylene 

CH, CHa 
I I 
{— CH-CHir-). 2-methylethylene I— CHjCH— ) 

or 1 ,1 ,3-trimethylpropan6.1.3-diyl 

CH3 CH3 
I I 
(— C-CHjCH-l. 

I 

A suitable value for R' or R« when It is alkyi, alkenyl, hydroxyalkyi or cycloalkyi is, for example, methyl, 
ethyl, n-propyl, isopropyl, n-butyl, allyl, 2-methylprop-2-enyl, 2-hydroxyethyl, cyclopentyl or cyclohexyl. 

A suitable value for R', R^ or R^ when it is heterocyclic is, for example, furyl, thienyl, pyrrolyl, pyridyl, 
imidazolyl, thiazolyl, pyrimidinyl, thiadiazolyl, triazoiyi, benzimidazolyl, benzothiazolyl, indolyl, 
benzothienyl, benzofuryl, quinoiyi, isoquinolyl or 1,2-dihydro-2-oxoquinoiyl. 

A preferred combination of values for R' and R* is as follows:— 
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R' 

trifluoromethyl 

nitro 

trifiuoronnethyl 

cyano 

chloro 

chloro 

chloro 

nitro 

chloro 

cyano 

cyano 

cyano 


A preferred acylanilide of the invention has the formula stated above wherein R' is cyano, nitro, 
trifluoromethyl, chloro, methyl or methoxy, R* Is cyano, nitro, trifluoromethyl or chloro, R' and R* are both 
hydrogen, is hydroxy, R" is methyl or trifluoromethyl, A' Is methylene, ethylene or ethylidene, X' is 
sulphur, sulphinyl or sulphonyl. A* is a direct link or methylene and is alkyi, alkenyl, hydroxyaikyl or 
20 cycloalkyi each of up to 6 carbon atoms, or phenyl which is unsubstituted or which bears one fluoro, chloro, 
■ cyano, nitro, methoxy or methylthio substituent, or thienyl, imidazolyl, thiazolyl, benzothiazolyl, 
thiadiazoiyi, pyridyl or pyrimidinyl which Is unsubstituted or which bears one chloro, bromo or methyl 
substituent. 

A particularly preferred acylanilide of the invention has the formula stated above wherein R^ is 
26 trifluoromethyl, R* is cyano or nitro, R' and R* are both hydrogen, R* is hydroxy, R* is methyl. A' is 
methylene, X' is sulphur, sulphinyl or sulphonyl, A^ is a direct link and is alkyI of up to 3 carbon atoms, 
especially ethyl, or is allyl, phenyl, p-fluorophenyl, thiazol-2-yl, 4-methYlthiazol-2-yl, 5-methyl-1,3A 
thiadiazol-2-yl or 2-pyridyl. 

Specific acylanilides of the invention are hereinafter described in the Examples. 
30 Particularly active compounds are: 

3-chloro-4-cyano-/V-(3-ethylthio-2-hydroxy-2-methylproplonvl)aniline; 

3- chloro-4-cyano-/V-(3-ethylsulphonyl-2-hydroxy-2-methylpropionyl)anlline; 

4- cyano-3-trifluoromethyl-/V-|2-hydroxy-2-methyl-3-phenvlsulphonylpropionyl)aniline; 
4-cyano-3-trifIuoromethyl-/V-(3-ethyl8ulphonyl-2-hydro)cy-2-methylpropionyl)aniline; 

35 4-nitro-3-trifluoromethyl-/V-(2-hydroxv-3-phenylsulphonyl-2-methylpropionyl)aniline; 
4-nitro-3-trifluoromethyl-/V-(3-ethylsulphonyl-2-hydroxy-2-methylpropionyl)aniline; 

3- chloro-4-nltro-/V-{2-hydroxy-3-phenylthio-2-methylpropionyl)aniline; 

4- nitro-3-trifluoromethyl-/V-[2-hydroxy-2-methyl-3-(thiazol-2-ylthio)propionyl]aniline; 
4-nitro-3-trifluoromethyl-Ar-(3-ailylthio-2-hydroxy-2-methylpropionyl)aniline; 

40 4-nitro-3-trifluoromethyl-/V-(3-p-fluorophenylthio-2-hydroxy-2-methylpropionvl)aniline; 
4-nitro-3-trifluoromethyl-/V-{2-hydroxv-2-m8thYl-3-(pyrid-2-ylthio)propionyllaniline; 
4-nit^o-3-trifluoromethyl-/V-[2-hydroxv-2-methyl•3-(5^nethyl-1,3,4-thiadia2ol-2- 
ylthlolpropionyllaniline; 

4-nitro-3-trifluoromethyl-A/-[2-hydroxy-2-methyl-3-(4-methylthlazol-2-ylthio)propionyllaniline; 
<s 4-nitro-3-trifluoromethyl-yV-i2-hydroxy-2-m8thyl-3-(pyrid-2-ylsulphonyi)propionyl]aniline; 

4-nitro-3-trifluoromethyl-/V-(3-p-fluorophenylsulphonyl-2-hydroxy-2-methylpropionyl)aniline; 
4-cyano-3-trifluoromethyl-/V-[2-hydroxy-2-methyl-3-(thlazol-2-ylthio)propionyllaniline; 
4-cyano-3-trifluoromethyl-/V-(2-hydroxy-2-methyl-3-|pyrid-2-ylthio)propionyllaniline; 
4-cyano-3-trifluoromethyl-/V-(2-hydroxy-2-methyl-3-methylthiopropionyl)anillne; 
so 4-cyano-3-trifluoromethyl-/V-(3-p-fluorophenylthio-2-hydroxy-2-methylpropionyl)aniline;and 
4-cyano-3-trifluoromethyl-/V-(3-p-fluorophenylsulphonyl-2-hydroxy-2-methylpropionyl)aniline; 
and of these the last-mentioned is especially preferred. 

The acylanilides of the invention may be manufactured by any chemical process known to be suitable 
for the manufacture of chemically-analogous compounds. 
55 One preferred process for the manufacture of an acylanilide of the invention comprises the reaction of 
an amine of the fomnula:— 


60 


65 



4 
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wherein R'. R". R' and R* have the meanings stated above, with an acid of the formula:— 
HOjC-CRW-A'-X'-A^-R" 

wherein R'. R*, R', X\ A' and A'' have the meanings stated above, or with a reactive derivative of said acid. 

A suitable reactive derivative of an acid is, for example, an acid anhydride, or an acyl halide, for 
example an acyl chloride, or a lower aikyi ester of said acid, for example the methyl or ethyl ester. 
Preferably the reaction is carried out in /V,/V-dimethylacetamide solution using an acyl chloride (prepared 
from the acid and thionyl chloride) ss reactant 

A second preferred process for the manufacture of an acylanilide of the invention wherein R' is 
hydroxy and X' is sulphur comprises the reaction of an epoxide of the formula:— 


NR*-CO-Z^ 


wherein R', R', R' and R* have the meanings stated above and wherein ? has the formula 
0 

-CR^-'cHR" or-CR'OH-CHR"? 

wherein R» has the meaning stated above, wherein r is a displaceable group and wherein R" is such that 
_CHR"— is —A'— as stated above, with a thiol of the formula:— 

R'-A'-SH 

wherein R^ and A* have the meanings stated above. , , , , .h^. rhinr„ 

A suitable value for Z* is, for example, a halogeno or sulphonyloxy group, for example the chloro, 
bromo, iodo, methanesulphonyloxy or p-toluenesulphonyloxy group. The abovementioned reaction is 
preferably carried out in an inert diluent or solvent, for example tetrahydrofuran, and in the presence of a 

base, for example sodium hydride. . ^ ■ -.u .^a 

The epoxide used as starting material may be obtained by the epoxidation. for example with a peraad, 
of the corresponding unsaturated acylanilide. . u ^ 

A third preferred process for the manufacture of an acylanilide of the invention wherein R is hydroxy 
comprises the reaction of a compound of the fonnula:— 



IJR*-CO-CO-R* 


wherein R', R^ R* and R* have the meanings stated above, with an organometallic compound of the 
formula — 

55 R»_A«-X'-A'-M 

wherein A'. A*, R' and X' have the meanings stated above and IW is a metal radical, for example the lithium 

The last-mentioned reaction is preferably carried out in an inert solvent, for example diethyl ether or 
60 tetrahydrofuran, at a low temperature, for example at between —60°C and -lOiyC. 

An acylanilide of the invention wherein R* and R' are joined together to form a carbonyloxy group, that 
is, an oxazolidinedione, may be prepared by the reaction of an isocyanate of the formula:— 


S5 


5 
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r2-^ ^NCO 



5 


10 


r3 

Wherein R', R* and R* have the meanings stated above, with an ester of the formula:- 
R02C-CR«-A"-X'-A*-R^ 


OH 


ts 


wherein R^ R', X\ A' and A* have the meanings stated above, and wherein R is allcyl of up to 6 carbon 
atoms, for example methyl or ethyl. This reaction is preferably carried out in an organic solvent, for, 
example diethyl ether, at laboratory temperabjre. 

An acylanilide of the invention wherein R* is hydroxy may be prepared by the hydrolysis of the 
20 corresponding acylanilide wherein R* is acyioxy, and an acylanilide of the invention wherein R= is hydroxy 
and R* is hydrogen may be prepared by the hydrolysis of the corresponding oxazolidinedione, which may 
be prepared as described in the preceding paragraph. 

An acylanilide of the invention wherein R* is alkyi may be prepared by the alkylation of the 
corresponding acylanilide wherein R* is hydrogen. 
25 An acylanilide of the invention wherein R' is acyioxy may be prepared by the acylation of the 
corresponding acylanilide wherein R* is hydroxy. 

An oxazolidinedione of the invention, wherein R* and R' are joined together to form a carbonyloxy 
group, may be prepared by the reaction of the corresponding acylanilide wherein R'' is hydrogen and is 
hydroxy with phosgene (COCIj). 
30 An acylanilide of the invention wherein X' or X* is sulphinyl or sulphonyl or wherein one or more of R', 
R* and a substituent in the phenyl or heterocyclic group R* or R^ is alkylsulphinyl, 
perfluoroallcylsulphinyl or phenylsulphinyl, or is aikylsulphonyl, perfluoroalkylsulphonyl or 
phenylsulphonyl, may be prepared by the oxidation of the corresponding acylanilide wherein X^ or X^ is 
sulphur or wherein one or more of RV R' and a substituent in the phenyl or heterocyclic group R^ R° or R° is 
35 alkylthio, perfluoroalkylthio or phenylthio, respectively. The oxidising agent and conditions used will 
determine whether a sulphinyl or a sulphonyl compound is obtained. Thus, oxidation with sodium 
metaperiodate in methanol solution at or below laboratory temperature will generally convert a thio 
compound into the corresponding sulphinyl compound; and oxidation with a per-acid, for example m- 
chloroperbenzoic acid, in methylene chloride solution at or above laboratory temperature will generally 
40 convert a thio compound into the corresponding sulphonyl compound. 

A racemic acylanilide of the invention wherein R* Is hydroxy may be separated into its optical isomers 
by forming an ester of the hydroxy group with an optically-active acid, for example |-)-camphanic acid, 
separating the diastereoisomeric esters thus obtained, by fractional crystallisation or, preferably, by flash- 
chromatography, and then hydrolyslng each separate ester to the alcohol. Alternatively, an optically active 
4S acylanilide of the invention may be obtained by using any of the processes described above with an 
optically-active starting material. 

As stated above, an acylanilide of the invention possesses antiandrogenic properties as demonstrated 
by its ability to decrease the weight of the seminal vesicles of a mature male rat when administered orally 
for 4 successive days. An acylanilide of the invention may therefore be used in the treatment of, for 
50 example, malignant or benign prostatic disease or of androgen dependent disease conditions, such as 
acne, hirsutism or seborrhoea, In warm-blooded vertebrates including man. It may also be used to improve 
ovulation in a domestic animal. 

A preferred acylanilide of the invention is up to 10 times more active as an antiandrogen than the 
known, chemically-related antiandrogens flutamide and hydroxyflutamide. At a dose of an acylanilide of 
55 the invention which produces antiandrogenic activity in rats no symptoms of toxicity are apparent. 

The acylanilide of the invention may be administered to a warm-blooded animal in the form of a 
pharmaceutical or veterinary composition which comprises the acylanilide in association with a 
pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral dosage, as a tablet, capsule, aqueous or oily 
60 solution or suspension or emulsion. It may alternatively be in the form of a sterile solution or suspension 
suitable for parenteral administration, or be in the form of an ointment or lotion for topical administration, 
or be in the form of a suppository for anal or vaginal administration. 

The composition may additionally contain one or more drugs selected from anti-oestrogens, for 
example tamoxifen: aromatase inhibitors, for example testolactone or aminoglutethamide; progestins, for 
55 example medroxyprogesterone acetate; inhibitors of gonadotrophin secretion, for example danazol; 
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LH— RH-analogues, for example buserelin; cytotoxic agents, for example cyclophosphamide; antibiotics, 
for example penicillin or oxytetracydin; and anti-Inflammatory agents, for example, espedaliy for topical 
use, fiuocinolone acetonide. 

The acylanilide of the invention will normally be administered to a warm-blooded animal at a dose of 
s between 0.1 mg. and 125 mg. per kg. bodyweight. 

The invention is illustrated but not limited by the following Examples:— 

Example 1 

Thionyl chloride (0.6 ml.) was added to a stirred solution of 2-hydroxy-2-methYl-3-phenylthiopropionic 
'0 acid (1.7 g) in /V,/V-dimethylacetamide (40 mi.) which was cooled to -15»C., at such a rate that that 
temperature was maintained, and the mixture was stirred at that temperature for 15 minutes. 4-Cyano* 
trifluoromethylaniline (1.5 g.) was added, the mixture was stirred at -15°C. for 30 minutes and then at 
laboratory temperature for 1 5 hours, and was then poured into water (800 ml.). The mixture was extracted 
six times with diethyl ether (80 ml. each time) and the combined extracts were washed successively (50 ml. 
. 'S portions each time) twice with aqueous SN-hydrochloric acid, once with saturated aqueous sodium 
chloride solution, twice with saturated aqueous sodium bicarbonate solution, and again once with 
saturated aqueous sodium chloride solution, dried over magnesium sulphate and evaporated to dryness 
under reduced pressure. The residue was purified by chromatography on a silica gel column (Merck 7734) 
using methylene chloride as eluant The product was crystallised from a 5:1 v/v mixture of toluene and 
a> petroleum ether (b.p. 60— 80C.) and there was thus obtained 4-cyano-3-trifluromethyl-/V-(2-hydroxy-2- 
methyl-3-phenylthiopropionyl)aniline, m.p. 81.5— SS'C. 

The 2-hydroxy:2-mBthyl-3-phenylthioproplonlc acid used as starting material was obtained as 
follows:— 


A solution of methyl 2.3-epoxy-2-methyl-propionate (4.06 g.) in tetrahydrofuran (40 ml.) was added 
during 20 minutes to a stirred suspension of thiophenol (7.7 g.) and sodium hydride (2.9 g. of a 60% 
dispersion in mineral oil) in tetrahydrofuran (75 ml.) which was maintained under an atmosphere of 
nitrogen, and the mixture was stirred at laboratory temperature for IS minutes, then at 60°C. for 4 hours, 

30 cooled and neutralised by dropwise addition of a solution of concentrated sulphuric acid (0.5 ml.) in ethanol 
(5 ml.). A solution of potassium hydroxide (10 g.) in a mixture of water (30 ml.) and ethanol (1 50 ml.) was 
added and the mixture was heated under reflux for 22 hours, The organic solvents were removed by 
evaporation under reduced pressure, water (50 ml.) was added and the mixture was washed twice with 
diethyl ether (25 ml. each time). The aqueous solution was then acidified with concentrated aqueous 

35 hydrochloric acid and extracted four times with diethyl ether (100 ml. each time). The combined extracts 
were washed with saturated aqueous sodium chloride solution (50 ml,), dried over magnesium sulphate 
and evaporated to dryness, and the residue was crystallised from a 5:1 v/v mixture of petroleum ether (b.p. 
60— 80C.) and toluene. There was thus obtained 2-hydroxy-2-methYl-3-phenylthiopropionic acid, m.p. 

Example 2 

The process described in Example 1 was repeated except that the appropriate aniline and the 
appropriate 2-hydroxy-substituted-alkanoic acid were used as starting materials. There was thus obtained 
the compounds described in the following table:— 
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R' 

R* 

R* 

A' 

X' 



m.p. CO 

CF3 

NO, 

CH, 

CH, 

S 

- 

phenyl 

105-106 

CF3 

NO, 

CH, 

CH, 

S 

- 

2-nitrophenYl 52—54 

CF3 

NO, 

CH, 

CH, 

S 

- 

methyl 

10&-110 

CF3 

NO2 

CH3 

CH, 

S 

- 

ethyl 

(gum) 

CF3 

NO, 

CH, 

CH, 

S 

- 

isoprol 

ini 

CFj 

NOj 

CH3 

CH, 

s 

- 



CF, 

CN 

CH3 

CH, 

s 

- 



CF3 

CN 

CH, 

CH, 

s 




CFj 

CN 

CHa 

CH, 

s 




CF3 

CN 

CH3 

CH, . 

s 



lwOi!>~lvS7t9 

CN 

CN 

CH3 

CH, 

s 

- 

phenyl 

82-83.5 

CI 

CI 

CH, 

CH, 

s 

- 

methyl 

90.5-91.5 

CI 

CN 

CH, 

CH, 

s 

- 

phenyl 

60-62 

CI 

CN 

CH, 

CH, 

s 

- 

ethyl 

9&-98 

NOj 

CI 

CH, 

CHj 

s 

- 

phenyl 

77—78 

CI 

NO, 

CHa 

CH, 

s 


phenyl 

88-90 

CI 

NO, 

CH, 

CH, 

s 

- 

ethyl 

(gum) 

CI 

NO, 

CH, 

CH, 

s 

- 

n-butyl 

(gum) . 

CHaO 

CN 

CH, 

CH, 

s 

- 

phenyl 

(gum) 

CH3 

CN 

CH, 

CH, 

s 

- 

phenyl 

98-59 

CF, 

NO, 

CH, 

CH, 

s 

CH, 

phenyl 

79-80 

CF, 

NO, 

CH3 

CH,CH, 

s 

- 

phenyl 

(gum) 

CFa 

CN 

CH3 

CH,CH, 

s 

- 

phenyl 

115-116.5 

CF3 

CN 

CH3 

CH, 

s 

CH, 

phenyl 

105-106 

CI 

CN 

CH, 

CH, 

s 

CH, 

phenyl 

123-124 

CF3 

NO, 

CF, 

CH, 

s 

- 

phenyl 

139—140 

CF, 

NO, 

CF, 

CH, 

s 

- 

4-chlorophenyl 147—148 

CF, 

NO, 

CF, 

CH, 

s 

- 

4^itraphenyl 

145-146 

CF, 

NO, 

CF, 

CH, 

s 


methyl 

82-85 

CF, 

NO, 

CF, 

CH, 

s 


ethyl 

79-81 

CF, 

NO, 

CF, 

CH, 

s 


n-propyl 

67-68 


0 100 172 




R" 

A' 

X' 

A' 

R' 

m.p. rc.i 

CF3 

NO2 

CFj 

CHj 

s 


isopropyl 

88-89 

CF3 

CN 

CFj 

CHj 

s 


phenyl 

143—144 

CFj 

CN 

CF, 

CHz 

s 


4-chlorophenvl 

178-179 

CF. 

CN 

CF, 

CH, 

s 


methyl 

120.5-122 

CFj 

CN 

CF, 

CHa 

s 


ethyl 

119-120 

CFj 

CN 

CF, 

CHa 

s 


n-propyl 

8&-90 

CFj 

CN 

CF, 

CHj 

s 


isopropyl 

107—109 

CI 

CI 

CF3 





104 

CI 



CH 

s 


methyl 

84-85 

CI 

CI 

CF3 

CHj 

s 


ethyl 

57-59 

CI 

CI 

CF, 

CHj 

s 


n-propyl 

60-61 

CI 

CI 

CF, 

CHg 

s 


isopropyl 

57—59 

CI 

CN 

CF, 

CHj 

s 



152 

CI 

CN 

CFj 

CH: 

s 


methyl 

121—122.5 

CI 

CN 

CF, 

CHj 

s 


ethyl 

9B-96 

Ct 

CN 

CF, 

CH: 

s 


n-propyl 

89-90 

CI 

CN 

CF3 

CHj 

s 


isopropyl 

87-88 

CF3 

HOi 

CF3 

CHj 

s 

CHz 

phenyl 

120—121 

CF, 

CN 

CF3 

CHj 

s 

CHj 

phenyl 

138-139 

CI 

CI 

CF3 

CHs 

s 

CHj 

phenyl 

145-146 


All the anilines used as starting materials are known compounds. The 2-hydroxy-substituted-alkanoic 
acids were obtained either by the process described in the second part of Example 1 (Route A), or by the 
process exemplified below (Route B). Those acids which are novel and which were characterised by 
melting point are described in the table below:— 

RoutB B 

1,1,1-Trifluoro-3-ph8nylthiopropan-2-one (13.1 g.) was added dropwise to a cooled stirred solution of 
potassium cyanide (4.4 g.) in water (16 ml.) at such a rate that the temperature of the mixture was 
maintained at between 0° and 5°C. A 4:1 v/v mixture of water and concentrated sulphuric acid (17.1 ml.) was 
added at such a rate as to maintain the above temperature, and the mixture was then stirred at laboratory 
temperature for 15 hours and then extracted three times with diethyl ether (25 ml. each time). The 
combined extracts were washed three times with water (25 ml. each time), dried over magnesium sulphate 
and evaporated to dryness under reduced pressure. 

A mixture of the cyanhydrin thus obtained (3.0 g.) and concentrated aqueous hydrochloric acid (30 ml.) 
was heated in a sealed tube at 110°C. for 6 hours, cooled and poured onto ice. The aqueous mixture was 
extracted four times with diethyl ether (25 ml. each time) and the combined ethereal solutions vyere 
extracted twice with saturated aqueous sodium bicarbonate solution (40 ml. each time). The combined 
extracts were acidified with aqueous hydrochloric acid and then extracted twice with diethyl ether (40 ml. 
each time). The combined extracts were dried over magnesium sulphate and evaporated to dryness and 
the residue was stirred with petroleum ether (b.p. 60-80'C.). The mixture was filtered and there was thus 
obtained as solid residue 2-hydroxy-3-phenylthio-2-trifluoromethylpropionic add, m.p. 83— 84''C. 
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OH 

HOCOC-A'-X'-A*-R^ 



A' 


a' 

Routs 


CH, 

CHj 




-^^^ 

CH3 

CH2 



inethyl A 

48-52 

CHj 

CHa 



isopropyl A 

50-52 

CH3 

CHj 

s 

CH2 

' phenyl A 

62—63 

CF3 

CHz 

s 


4-nitrophenyl B 

169-171* 

CFj 

CHj 

s 


methyl B 

73-76 

CF3 

CHi 

s 


n-propyl B 

37-^0 

CF3 

CHa 

s 


isopropyl B 

57-59 

CF3 

CH, 

s 

CH2 

phenyl B 

91-92 


*m.p. of dicyclohexylamine salt used for characterisation. 

The thio-aii(anones used in Route B were prepared by the reaction of the appropriate thiol with the 
30 appropriate bromoketone by conventional means (for example as described In Zhur.org.Khim., 1971, 7, 
2221). Those which are novel and were characterised are described In the following table:— 

CF3C0CHjS-A''-R' 


A' 

R^ 

b.p. fC./mm.Hg.) 


4-nitropheriyl 

84.5-86 (m.p.) 


methyl 

39-47/100 


n-propyl 

72—82/65 


isopropyl 

75-85/87 

CH2 

phenyl 

118-122/17 


Example 3 

so A solution of ethanethiol (0.45 ml.) in tetrahydrofuran (5 ml.) was added dropwise to a stirred 
suspension of sodium hydride (0.28 g. of a 60% dispersion in mineral oil) in tetrahydrofuran (10 ml.) which 
was maintained at 0— 5°C., and the mixture was then stirred at laboratory temperature for 15 minutes. A 
solution of 3,4-dichloro-/V-(2,3-epoxy-2-methylpropionyl)aniline (1.5 g.) in tetrahydrofuran (15 ml.) was 
added dropwise and the mixture was stirred at laboratory temperature for 15 hours. Water (50 ml.) was 

55 added, the organic layer was separated and the aqueous layer was extracted twice with diethyl ether (25 
ml. each time). The combined organic solutions were dried over magnesium sulphate and evaporated to 
dryness under reduced pressure. The residue was purified by flash-chromatography on silica gel (Merck 
9385) using a 1:1 v/v mixture of ethyl acetate and petroleum ether (b.p. BO-SCC.) as eluant The product 
was crystallised from a 5:1 v/v mixture of toluene and petroleum ether (b.p. 60— 80"C.) and there was thus 

so obtained 3Adichloro-/V-(3-ethylthio-2-hydroxy-2-methylpropionyl)aniline, m.p. 81— 83°C. 

The 3,4-dichloro-/V-(2,3-epoxy-2-methylpropionyl)aniline used as starting material was obtained as 
follows:— 

A solution of 3,4Kiichloroaniline (10 g.) in dimethylacetamide (25 ml.) was added dropwise to a stirred, 
cooled solution of methacryloyi chloride (10 ml.) in dimethylacetamide (50 ml.) at such a rate that the 
65 intemal temperature of the mixture did not exceed 0°C., and the mixture was then stirred at laboratory 
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temperature for 16 hours and then poured into cold water (1 litre). The mixture was extracted 5 times with 
diethyl ether (100 ml. each time) and the combined extracts were dried and evaporated to dryness. The 
residue was crystallised from a 1:1 v/v mixture of toluene and petroleum ether (b,p. 60— 80°C.) at -50°C., 
and there was thus obtained 3,4-dichloro-/V-methacryloylaniline, m.p. 120— 122°C. 

5 /n-Chloroperbenzoic acid (3.4 g.) was added portionwise to a boiling solution of 3,4-dichloro-/V- 
methacryloylaniline {2.2 g.) and 4-methyl-2,6-di-t-butylphenol (0.05 g.) in 1,1 ,1-trichloroBthane (75 ml.) and 
' the mixture was heated under reflux for 4 hours, cooled and washed successively (25 ml. portions each 
time) once with saturated aqueous sodium sulphite solution, twice with saturated aqueous sodium 
bicarbonate solution and once with saturated sodium chloride solution, dried over magnesium sulphate 

to and evaporated to dryness. The residue was purified by chromatography on a silica gel (Merck 7734) 
column using a 1 :1 vAr mixture of ethyl acetate and petroleum ether (b.p. 60— 80»C.) as eluant. The product 
was crystallised from petroleum ether (b.p. 60— Sff'C.) and there was thus obtained 3,4-dichloro-/V-(2,3- 
epoxv-2-methylpropionvl)aniline, m.p. 90— 92°C. 

;5 Example 4 

The process described in Example 3 was repeated using the appropriate thiol and the appropriate N- 
(2,3-epoxy-2-methylpropionyl)aniline as starting materials, and there were thus obtained the compounds 
described in the following table:— 


35 



30 

R' 


R' 

m.p. f^) 


CI 

CI 

thiazol-2-yl 

105-107 

36 

CI 

CI 

pyrimidin-2-yl 

103-105 


CF, 

NO2 

2-chlorophenyl 

9&-100 


CFj 

NO2 

3-chlorophenyl 

132-133 

40 

CF, 

NO2 

4-chlorophenyl 

101—103 


CFj 

NOz 

4-fluorophenyl 

112-113 

45 

CF3 

NO2 

4K7anophenyl 

108-111 


CF3 

NOj 

4-nltrophenyl 

139—141 


CFa 

NOa 

4-methoxyphenyl 

. 120-121 

SO 

CF3 

NO2 

4-methylthiophenyl 

111—112 


CF3 

NOj 

n-pentyl 

(oil) 

ss 

CF, 

NO2 

2-hydroxyethyl 

(oil) 


CF, 

NO2 

allyl 

80-81 


CF, 

NO, 

2-methylallyl 

78-79 

SO 

CF, 

NO2 

cyclopentyl 

87-88.5 


CF, 

NO2 

pyrid-2-yl 

155-157 

65 

CF, 

NO, 

pyrid-3-yl 

149-150 


11 


0 10b 172 



R' 



m.p. CC.) 


CFa 

NOa 

pyrid-4-yl 

193-195 

5' 

CFa 

NOj 

6-chloropvrid-2-yl 

159-162 


CFj 

NOa 

thiazol-2-yl 

131—132 

ro 

CF, 

NO2 

4-methylthiazol-2-yl 

160-162 

;CF3 

NOj 

5-methyl-l^Athiacliazol-2-yl 

109-111 


CFj 

CN 

4-chlorophenYl 

137-138 

16 

CFj 

CN 

4-fluorophenyl 

116-117 


CFj 

CN 

4-methylthiophenyl 

125-126 

20 


CN 

PVrid-2-vl 

137—139 

icF3 

CN 

pyrid-3-yl 

135-136 


CF3 

CN 

5-chloropyrid-2-yl 

113-115 


CF3 

CN 

thien-2-yI 

101—103 


CFa 

CN 

thiazol-2-yl 

107—109 

30 

CFj 

CN 

4,5-dihydrothiazol-2'yl 

110-111 


CF, 

CN 

1-methylimidazol-2-yl 

112 


CFj 

CN 

benzthiazol-2-Yl 

178-180 

3S 

CF, 

CN 

pyrimidin-2-yl 

120-121 


Similarly, by using the appropriate thiol and the appropriate /\/-(2,3-epoxy-2-methylbutyryl)anilin8 there 
„ were obtained:— 

4-cyano-3-trifluoronfiethyl-yV-[(2SR,3RS)-3-/7-fluorophenylthio-2-hYdroxy-2-methylbutyryllaniline, m.p. 
114— 116°C. and 4-nitro-3-trifluoromethyl-/V-l(2SR,3RS)-2-hydroxy-2-methyl-3-phenylthiobutyrYl]aniIine, 
m.p. 143-145''C. 

The /V-(2,3-epoxy-2-methYlpropionyl or butyryOanilines used as starting material were obtained by the 
epoxidation of the appropriate /V-methacryloyI or /V-methylcrotonoylaniline by a similar process to that 
described in the second part of Example 3. /V-MethacryloYl-4-nrtro-3-trifluoromethylaniline had m.p. 
102— 104°C. and the corresponding epoxy compound had m.p. 119— 121"C.; 

4-cyano-/V-methacryloyl-3-trifluoromethylaniline had m.p. 137— 13ff'C. and the corresponding epoxy- 
compound had m.p. 149— 150°C. 

/V-{2-methylcrotonoyl)-4-nitro-3-trifluoromethylaniline had m.p. 65— 67°C. and the corresponding 
epoxy compound had m.p. 99— 102°C.; 

4-cyano-/V-l2-methylcrotonoyll-3-trifluoromethylaniline had m.p. 127— 128°C. and the conresponding 
epoxy compound had m.p. 100— 103°C. 

(The last two compounds are derived from trans-^aWc acid as opposed to c/s-angelic acid). 

Example 5 

A solution of sodium metaperiodate (0.407 g.) in water (15 ml.) was added dropwise to a stirred 
solution of 4-cyano-3-trifluoromethyl-/V-(3-ethylthio-2-hydroxy-2-trifluoromethylpropionyl)aniline (0.6 g.) 
in methanol (25 ml.) and the mixture was stirred at laboratory temperature for 48 hours and then filtered. 

50 The solid was washed with methanol (25 ml.) and the mixture was filtered, and the combined filtrates were 
evaporated to dryness under reduced pressure. The residue was dissolved in ethyl acetate (1 50 ml.) and the 
solution was washed successively with water (15 ml.), saturated aqueous sodium sulphite solution (25 ml.) 
and saturated aqueous sodium chloride solution (25 ml.), dried over magnesium sulphate and evaporated 
to dryness under reduced pressure. The residue was chromatographed on silica gel (Merck 7734) using a 

SB 1:1 v/V mixtuna of ethyl acetate and petroleum ether (b.p. 60-80°C.) as eluant, and the two 
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diastereoisomers of 4<yano-34rifluoromethyl-/V-(3-ethylsulphinyl-2-hydroxy-24rifluoromethylpro 
aniline were obtained by evaporation of the appropriate fractions of the eluate. These had m.p. 141— 143°C. 
(more polar isomer) and 160— 162X. (less polar isomer). 

The process described above was repeated using the appropriate thiopropionylaniline as starting 
g material, and there were thus obtained the compounds described in the following table:— 


- NHCO-C-CHj-SO-R' 

W I. 





R' 

Diastereoisomer 

m.p. (°C.) 

CF, 

NOi 

CH, 

phenyl 

more polar 

126.5—127.5 

CF3 

CN 

CH, 

phenyl 

more polar 

164-165 

CP, 

CN 

CHa 

phenyl 

mixed 

175-176 


CN 

CH3 

phenyl 

mixed 

110-112 


Example 6 

A solution of m-chioroperbenzoic acid (0.40 g.) in methylene chloride (80 ml.) was added to a stirred 
solution of 4-cyano-3-trifluoromethyl-A/-(2-hydroxy-3-phenylthio-2-trlfluoromethylprcpionyl)aniiine (0.38 
g.) in methylene chloride (100 ml.) during 30 minutes and the reaction mixture was then stirred at 

30 laboratory temperature for 18 hours. Aqueous 10% w^ sodium sulphite gel solution (15 ml.) was added, 
the mixture was stirred and the organic layer was separated, washed successively twice with aqueous 10% 
w/v sodium carbonate solution (15 ml. each time) and once with saturated aqueous sodium chloride 

■ solution (15 ml.), dried over anhydrous magnesium sulphate and evaporated to dryness. The residue was 
dissolved in a 1:1 v/v mixture of ethyl acetate and petroleum ether (b.p. 60— 80°C.) and the solution was 

36 chromatographed on a silica gel column (Merck 7734) using a 1:1 v/v mixture of ethyl acetate and 
petroleum ether (b.p. 60-60°C.) as eluant. There was thus obtained 4-cyBno-3-trifluoromethyl-/\/-(2- 
hydroxy-3-phenylsulphonyl-2-trlfiuoromethylpropionyi)aniline, m.p. 175— 176°C. 

The process described above was repeated using the appropriate thiopropionylaniline as starting 
material and there were thus obtained the compounds described in the following table:— 

40 

r1 oh 
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R' 

R* 

R" 


m.p. PC) 


CF, 

NOz 

CHa 

phenyl 

14»-151 

5 

CFa 

NO2 

CHs 

4-f|uorophenyl 

188-189 


CF, 

NO2. 

CHa 

pyrid-2-yl 

148-150 

to 

CFa 

NOa 

CHa 

ethyl 

135-138 


CF, 

NOj 

CHa 

n-propyl 

118-119 


CF3 

NOa 

CH3 

n-pentyl 

104-105 

IS 

CFa 

CN 

CHa 

phenyl 

172—173.5 


CF3 

ON 

CHa 

4-fjuorophenyl 

189-191 

20 

CF, 

CN 

CHa 

ethyl 

11fr-118 


CFa 

CN 

CHa 

n-propyl 

117-119 


CFa 

CN 

CHa 

ethyl 

164-165 

2S 

CI 

NOa 

CHa 

ethyl 

145-148 


CI 

NOa 

CHa 

n-butyl 

116-118 

30 

CI 

CN 

CHa 

ethyl 

135-136 


CHaO 

CN 

CHa 

phenyl 

172-173 


(-)-Camphanoyl chloride (4.33 g.) was added portionwise during 5 minutes to a solution of 4-<ryano-3- 
trifluoromethyl-/V-(2-hydrcxy-3-phenylthio-2-trifluoromethylpropionvllaniline (5.8 g.) in pyridine (35 ml.) 
and the mixture was heated at 95'C. for 150 minutes and then evaporated to dryness. Toluene (50 ml.) was 
added and the mixture was again evaporated to dryness. The residue was dissolved in ethyl acetate (200 

40 ml ) and the solution was washed with water (30 ml.) and then twice with saturated aqueous sodium 
chloride solution (20 ml. each time), dried over magnesium sulphate and evaporated to dryness under 
reduced pressure. The residue was dissolved in methylene chloride (10 ml.) and the solution was flash 
chromatographed on silica gel (Merck 9385) using methylene chloride as eluant. There were thus obtained 
the two diastereoisomers of 4^ano-3-trIfluoromethyl-/V-[2-{-)-camphanoyloxy-3-phenylthio-2- 

4S trifluoromethylpropionyDaniline, the less polar isomer having m.p. 121— 123°C. and the more polar isomer 
having m.p. 140— 143°C. , , 

A mixture of a solution of the less polar isomer (2.0 g.) in methanol (30 ml.) and aqueous 4% w/v 
sodium hydroxide solution (3.5 ml.) was stirred at laboratory temperature for 30 minutes and then 
evaporated to dryness under reduced pressure. The residue was dissolved in ethyl acetate (160 ml.) and the 

50 solution was washed successively with water (25 ml.), saturated aqueous sodium chloride solution (25 ml.), 
and saturated aqueous sodium chloride solution (25 ml.), dried over magnesium sulphate and evaporated 
to dryness. The residue was dissolved in methylene chloride (5 ml.) and flash-chromatographed on silica 
gel (Merck 9385) using methylene chloride as eluant. The product was crystallised from petroleum ether 
(bp 6t>-80"C.) and there was thus obtained (-)-4-cyano-3-trifluoromethvI-/V-(2-hydroxv-3-phenylthio-2- 

55 trifluoromethylpropionyl)aniline,m.p.156-157'C.,[a]|==43.8°(C,1% in methanol). 

The process described in the preceding paragraph was repeated using the more polar isomer of the 
camphanoyi ester, and the product obtained was crystallised from a 5:1 v/v mixture of toluene and 
petroleum ether (b.p. 60-80°C.). There was thus obtained {+)-4-cyano-3-trifluoromethyl-/V-(2-hydroxy-3- 
phenylthio-2-trifluoromethylpropionyl)3niline, m.p. 159-160X., [a]f = + 45.5° (C, 1% in methanol). 


The process described in Example 7 was repeated using 4H:yano-3-trifluoroniethylW-{3hp- 
fluoroohenvlthio-2-hYdroxY-2-methylpropionyllaniline as the compound to be resolved. There were thus 
obtained the (-)-isomer, m.p. 94— 96°C., la|g* = -3.06° (C. 1% in methanol) and the (+)-isomer, m.p. 
6s 95-97'C., la]g* = +2.42» (C, 1 % in methanol). 
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Example 9 

n-ButvHithium (4.7 ml. of a 1.6 molar solution in hexane) was added during 2 minutes to a stirred 
solution of methylthiobenzene (0.82 ml.) and l,4-dia2abicyclo[2,2,21octan8 (0.78 g.) in tetrahydrofuran |20 
ml.) which was maintained at -TC. under an atmosphere of argon. The mixture was allowed to warm up to 
+2°C stirred at that temperature for 2 hours, cooled to -65°C. and a solution of /V-(3,4- 
dichlorophenyOpyruvamide (0.81 g.) in tetrahydrofuran (5 ml) was added during 5 minutes. The mixture 
was stirred and allowed to warm up to -SO'C. during 90 minutes, aqueous 2N-hydrochlonc acid (25 ml.) 
was added, the tetrahydrofuran was removed by evaporation under reduced pressure and the residue was 
extracted three times with diethyl ether (40 mi. each time). The combined extracts were washed with 
saturated aqueous sodium chloride solution, dried and evaporated to dryness and the residue was punfied 
by flash chromatography on a silica gel column (Merck 9385) using a 6:2 v/v mixture of petroleum ether 
(b p 60-80°C.) and ethyl acetate as eluanL The product was crystallised from petroleum ether (b.p. 
eo-aO'C } and there was thus obtained 3,4-dichloro-/V-(2-hydroxy-2-methvl-3-phenylthiopropionyl)aniline, 


The process described above was repeated using 4-bromo-2-methyisulphonylthiophen as starting 
material in place of methylthiobenzene. There was thus obtained /V-13-(4-bromothien-2-ylsulphonyl)-2- 
hydroxy-2-methylpropionyl)-3,4Kllchloroaniline, m.p. 170— 171°C. 

■ Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1. An acyianilide of the formula:— 


,5 

■co-c-a1-x1-a2-r7 

L 


r3 


36 Wherein is cyano, carbamoyl, nitro, fluoro, chloro, bromo, iodo or hydrogen, or allcyl, alkoxy, 
alkanoyi, alkylthlo. alkylsulphinyl, alkylsulphonyl, perfluoroalkyi, perfluoroalkylthio, perfluoroalkyl- 
sulphinyl or perfluoroalkylsulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or 
phenylsulphonyl; 

wherein is cyano, carbamoyl, nitro, fluoro, chloro, bromo or iodo, or alkanoyi, alkylthio, 
40 alkylsulphinyl, alkylsulphonyl, perfluoroalkyi, perfluoroalkylthio, perfluoroalkylsulphinyl or perfluoroalkyl- 
sulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or phenylsulphonyl; 
wherein R' is hydrogen or halogen; 

wherein R" is hydrogen or alkyi of up to 4 carbon atoms, or is joined to R» as stated below; 
wherein R' is hydroxy or alkoxy or acyloxy each of up to 15 carbon atoms, or is joined to R* to form an 
45 oxycarbonyl group such that together with the — N— CO— C— part of the molecule it forms an 

oxazolidinedione group; 

wherein is alkyi or halogenoalkyl of up to 4 carbon atoms, or has the formula — A'— R* or 

wherein A^ and A* which may be the same or different, each is alkylene of up to 6 carbon atoms; 
50 wherein A*, A* and A^ which may be the same or different, each is a direct link or alkylene of up to 6 
carbon atoms; 

wherein X' and X«, which may be the same or different, each is sulphur, sulphinyl (—SO—) or 

sulphonyl (— SOr-); 

wherein R' and R', which may be the same or different, each is alkyi, alkenyl, hydroxyalkyl or cycloalkyl 
65 each of up to 6 carbon atoms, or or R' is phenyl which bears one, two or three substituents selected from 
hydrogen, halogen, nitro, carboxy, carbamoyl and cyano, and alkyi, alkoxy, alkanoyi, alkylthio, 
alkylsulphinyl, alkylsulphonyl, perfluoroalkyi, perfluoroalkylthio, perfluoroalkylsulphinyl, perfluoro- 
alkylsulphonyl, alkoxycarbonyl and /V-alkylcarbamoyi each of up to 4 carbon atoms, and phenyl, 
phenylthio, phenylsulphinyl and phenylsulphonyl; or R^ or R* is naphthyl; or R^ or R* is 5- or 6-membered 
so saturated or unsaturated heterocyclic which contains one, two or three heteroatoms selected from oxygen, 
nitrogen and sulphur, which heterocyclic may be a single ring or may be fused to a benzo-ring, and which 
heterocyclic is unsubstituted or bears one or two halogen, cyano or amino, or alkyi, alkoxy, alkylthio, 
alkylsulphinyl or alkylsulphonyl each of up to 4 carbon atoms, or oxy or hydroxy substituents, or which if 
sufficiently saturated may bear one or two oxo substituents: and wherein R* is phenyl, naphthyl or 
65 heterocyclic as defined above for or R*. 
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2. An acylanilide as claimed in claim 1 wherein R' is cyano, nitro, trrfluoromethyl, chloro, methyl or 
methoxy, is cyand, nitro, trifluoromethyl or chloro, R^ and R^ are both hydrogen, R° is hydroxy, R* is 
methyl or trifluoromethyl, is methylene, ethylene or ethylidene, X' is sulphur, sulphinyl or sulphonyl, A 
is a direct link or methylene and is alkyi, alkenyl, hydroxyalkyi or cycloalkyi each of up to 6 carbon atoms, 
or phenyl which is unsubstituted or which bears one fluoro, chloro, cyano, nitro, methoxy or methylthio 
substituent, or thienyl, imidazolyl, thiazolyl, benzothiazolyl, thiadiazolyl, pyridyl or pyrimidinyl which is 
unsubstituted or which bears one chloro, bromo or methyl substituent 

3. An acylanilide as claimed in claim 1 wherein R' is trifluoromethyl, R'^ is cyano or nitro, and R* are 
both hydrogen, R^ is hydroxy, R* is methyl. A' is methylene, X' is sulphur, sulphinyl or sulphonyl, A^ is a 
direct link and R' is alkyI of up to 3 carbon atoms, or is allyl, phenyl, p-fluorophenyl, thiazol-2-yl, 4- 
methyithiazol-2-yl, 5-methyl-1,3,4-thiadiazol-2-yl or 2-pyridyl. 

4. The compound 

3-chloro-4-cyano-/V-(3-ethylthio-2-hydroxy-2-methylpropionyl)-aniline; 

3- chloro-4-cyano-/V-(3-ethylsulphonyl-2-hydroxy-2-methylpropionyl)aniline; 

4- cyano-3-trifluoromethyl-A/-(2-hydroxy-2-methyl-3-phenylsulphonylpropionyl)aniline; 
4-CYano-3-trifluoromethyl-/V-(3-ethylsulphonyl-2-hydroxy-2-methylpropionyl)aniline: 
4-nitro-3-trifluoromethyl-/V-(2-hydroxy-3-phenyisuiphonyl-2-methylpropionyl)aniline; 
4-nitro-3-trifluoromethYl-W-(3-€thylsulphonyl-2-hydroxv-2-methylpropionyl)aniline; 

3- chloro-4-nitro-/V-(2-hydroxy-3-phenylthio-2-methylpropionyl)aniline; 

4- nitro-3-trifluoromethvl-W-[2-hydroxy-2-methyl-3-(thiazoi-2-ylthio)propionyllaniiine; 
4-nitro-3-trifluoromethyl-/V-[3-allylthio-2-hydroxy-2-m8thylpropionyl)anllinB; 
4-nitro-3-trifluoromethyl-/V-(3-p-fluorophenylthio-2-hydroxy-2-methylproplonyl)aniline; 
4-nitro-3-trlfluoromethyl-/V-[2-hydroxy-2-methYl-3-(pyrid-2-ylthio)proplonyllaniline; 
4-nitro-3-trifluoromethYl-yV-[2-hydroxy-2-methyl-3-(5-methyl-l,3,4-thiadiazol-2-. 

ylthio)propionylIaniline; 

4-nitro-3-trifluoromethYl-/V-[2-hydroxy-2-methyi-3-[4-methylthiazol-2-ylthio)propionyl|anlilne; . 

4-nitro-3-trifluoromethYl-/V-[2-hydroxy-2-methyl-3-{pyrid-2-ylsulphonyl)propionyl]aniline; 

4Hfiitro^-trifluoromethYl-/V-(3^-fluoroph8nYlsulphonyl-2-hydroxy-2-methylpropionyl)aniline; 

4-cyano-3-trifluoromethyl-/V-[2-hYdroxy-2-methyl'^thiazol-2-ylthio)propionyllaniline; 

4-cyano-3-trifluoromethyl-/V-l2-hydroxy-2-methyl-3-(pyrid-2-ylthio)propionvllaniline; 

4<^no^rifluoromethyi-AM2-hydroxy-2-methyl-3-methylthiopropionYl)aniline; 

4-cyano-3-trifluoromethyl-/\M3-p-fiuorophenylth!o-2-hydroxy-2-m9thylpropionyl)aniline. 

5. The compound 4-cyano-3-trifluoiomethyl-/V-(3-p-fluorophenylsulphonyl-2-hydroxy-2-methyl- 
propionyD-anillne. 

6. A process for the manuftcture of an acylanilide, claimed In claim 1, which comprises 
(a) the reaction of an amine of the formula:— 



wherein R\ R*, R^ and R* have the meanings stated in claim 1, with an acid of the formula:— 


wherein R^ R«, R^ X\ A^ and A* have the meanings stated in claim 1, or with a reactive derivative of said 
acid; or 

(b) for the manufacture of an acylanilide wherein R' is hydroxy and X' is sulphur, the reaction of ar. 
epoxide of the fonmula:— 


HOjC-CR'R^-A'-X'-A^-R' 



wherein R\ R*, R* and R* have the meanings stated above and wherein 2' has the formula 


0 100 172 


/ \ 

-CR«-CHR" or-CR«OH-CHR"? 

wherein H" has the meaning stated above, wherein Z* is a displaceable group and wherein R" is such tha^ 
_CHR"— Is —A'— as stated above, with a thiol of the formula:— 


wherein R^ and A' have the meanings stated above; or 

(c) for the manufacture of an acylanilide wherein R* is hydroxy, the reaction of a compound of the 
formula:— 


wherein R', R', R', R* and R* have the meanings stated above, with an organometailic compound of the 
25 formula:— 

. . R7_A2_x'-A'-M 

wherein A', A*, R' and have the meanings stated above and M is a metal radical; or 
30 Id) for the manufacture of an acylanilide of the invention wherein R* and R' are joined together to form 
a carbonyloxy gorup, the reaction of an isocyanate of the formula:— 



wherein R\ R* and R' have the meanings stated above, with an ester of the formula:— 

ROjC-CR«-A'-X'-A*-R^ 

I 

OH 

wherein R*, R', X', A' and A* have the meanings stated above, and wherein R is aikyi of up to 6 carbon 
atoms: whereafter 

(I) an acylanilide wherein R' is hydroxy may be prepared by the hydrolysis of the corresponding 
acylanilide wherein R* is acyloxy; or 

(ii) an acylanilide wherein R* is hydroxy and R* is hydrogen may be prepared by the hydrolysis of the 
corresponding oxazolidinedione, which may be prepared as described in paragraph (d) above; or 

(ill) an acylanilide wherein R* is alltyl may be prepared by the alkylation of the corresponding 
acylanilide wherein R* is hydrogen; or 

(iv) an acylanilide wherein R' is acyloxy may be prepared by the acylation of the correspondmg 
acylanilide wherein R' is hydroxy; or 

(v) an oxazolidinedione wherein R* and R' are joined together to form a carbonyloxy group may be 
prepared by the reaction of the corresponding acylanilide wherein R* is hydrogen and R* is hydroxy with 
phosgene (COCIj); or „2 ^ 

{vi) an acylanilide wherein X' or X^ is sulphinyl or sulphonyl or wherein one or more of R , R and a 
substituent in the phenyl or heterocyclic group R^ R* or R» is alkylsulphinyi, perfluoroalkylsulphinyl or 
phenylsulphinyl, or is alkylsuiphonyl, perfluoroalltylsulphonyl or phenylsulphonyl, may be prepared the 
oxidation of the corresponding acylanilide wherein or X* is sulphur or wherein one or more of R , R and 
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a substituent in the phenyl or heterocyclic group R', R* or is alkylthio, perfluoroalkylthio or phenylthio, 
respectively; or (vi) a racemic acylanilide wherein is hydroxy may be separated into its optical isomers 
by forming an ester of the hydroxy group R' with an optically-active acid, separating the diastereoisomeric 
esters thus obtained, and then hydrolysing each separate ester to the alcohol. 

7. A pharmaceutical or veterinary composition which comprises an acylanilide, claimed in claim 1, in 
association wrth a pharmaceutically-acceptable diluent or carrier. 

8. A composition as claimed in claim 7 which is in a form suitable for oral dosage, as a tablet, capsule, 
aqueous or oily solution or suspension or emulsion; or in the form of a sterile solution or suspension 
suitable for parenteral administration; or in the form of an ointment or lotion for topical administration, or 
in the form of a suppository for anal or vaginal administration. 

9. A composition as claimed in claim 7 which additionally contains one or more drugs selected from 
anti-oestrogens, aromatase inhibitors, progestins, inhibitors of gonadotrophin secretion, LH— RH— 
analogues, cytotoxic agents, antibiotics and anti-inflammatory agents. 

10. The use of a compound, claimed in any of claims 1 to 5 for the manufacture of a medicament for 
producing an antiandrogenic effect in a wami blooded animal. 

Claims for the Contracting State: AT 

1. A process for the manufacture of an acylanilide of the formula:— 


r3 

3S wherein R' is cyano, carbamoyl, nitro, fluoro, chioro, bromo, iodo or hydrogen, or alkyi, alkoxy, 
alkanoyi, alkylthio, alkylsulphinyl, alkylsulphonyl, perfluoroalkyi, perfluoroalkylthio, perfluoroalkyl- 
sulphinyl or perfluoroalkylsulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or 
phenylsulphonyl; 

wherein R* is cyano, carbamoyl, nitro, fluoro, chioro, bromo or iodo, or alkanoyi, alkylthio, 
40 alkylsulphinyl, alkylsulphonyl, perfluoroalkyi, perfluoroalkylthio, perfluoroalkylsuiphinyl or perfluoroalkyl- 
sulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or phenylsulphonyl; 
wherein R^ is hydrogen or halogen; 

wherein R* is hydrogen or alkyI of up to 4 carbon atoms, or is joined to R' as stated below; 
wherein R' is hydroxy or alkoxy or acyloxy each of up to 15 carbon atoms, or Is Joined to R* to form an 
45 oxycarbonyl group such that together with the — lyj—co— C— part of the molecule it forms an 

oxazolidinedicne group; 

wherein R° is aikyi or halogenoalkyi of up to 4 carbon atoms, or has the formula — A^— or 
-A*-X^— A=— R^• 

wherein A' and A*, which may be the same or different, each is alkylene of up to 6 carbon atoms; 
50 wherein A^ A' and A^ which may be the same or different each is a direct link or alkylene of up to 6 
carbon atoms; 

wherein X' and X', which may be the same or different, each is sulphur, sulphinyl (—SO—) or 
sulphonyl {— SO2— ); 

wherein R' and R^ which may be the same or different, each Is alkyI, alkenyl, hydroxyalkyl or cycloalkyi 
55 each of up to 6 carbon atoms, or R' or R' is phenyl which bears one, two or three substituents selected from 
hydrogen, halogen, nitro, carboxy, carbamoyl and cyano, and alkyI, alkoxy, alkanoyi, alkylthio, 
alkylsulphinyl, alkylsulphonyl, perfluoroalkyi, perfluoroalkylthio, perfluoroalkylsuiphinyl, perfluoro- 
alkylsulphonyl, alkoxycarbonyl and /V-alkylcarbamoyI each of up to 4 carbon atoms, and phenyl, 
phenylthio, phenylsulphinyl and phenylsulphonyl; or R^ or R* is naphthyl; or R^ or R° is 5- or 6-membered 
50 saturated or unsaturated heterocyclic which contains one, two orthree heteroatoms selected from oxygen, 
nitrogen and sulphur, which heterocyclic may be a single ring or may be fused to a benzo-ring, and which 
heterocyclic is unsubstituted or bears one or two halogen, cyano or amino, or alkyI, alkoxy, alkylthio, 
alkylsulphinyl or alkylsulphonyl each of up to 4 carbon atoms, or oxy or hydroxy substituents, or which if 
sufficiently saturated may bear one or two 0x0 substituents; and wherein R" is phenyl, naphthyl or 
55 heterocyclic as defined above for R' or R^ characterised by:— 
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(a) the reaction of an amine of the formula:— 



-NHR^ 


wherein R*, R^ and R* have the meanings stated above, with an add of the formula:— 

ts HOgC-CRW-^'— X'— A*— 

wherein R*, R^ R', X\ A' and A* have the meanings stated above, or with a reactive derivative of said acid; 
or 

(b) for the manufacture of an acylanlilde wherein R* is hydroxy and is sulphur, the reaction of an 
20 epoxide of the formula:— 

iS r2 ^ NR*-C0-Zl 

30 wherein R\ R^ R^ and R* have the meanings stated above and wherein 7} has the formula 

0 

/ \ 

-CR«-CHR" or-CR«OH-CHR"Z» 

35 

wherein R' has the meaning stated above, wherein is a displaceable group and wherein R^^ is such that 
— CHR"— Is —A'— as stated above, with a thiol of the formula:— 


wherein R^ and A^ have the meanings stated above; or 

(c) for the manufacture of an acylanllide wherein R' is hydroxy, the reaction of a compound of the 
formula:— 



•NR^-CO-CO-R** 


wherein R\ R^ R^ R* and R" have the meanings stated above, with an organometallic compound of the 
SB formula:— 


wherein A*, A^ and have the meanings stated above and M is a metal radical; or 

(d) for the manufacture of an acylanilide of the Invention wherein R^ and R^ are joined together to form 
a carbonyloxy group, the reaction of an isocyanate of the formula:— 
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5 



10 


wherein R\ and have the meanings stated above, with an ester of the formula:— 


ROa(>-CR«-A'-X'-^'^' 


IS 


OH 


wherein R', R^ X*, and A* have the meanings stated above, and wherein R is aikyi of up to 6 carbon 
atoms: whereafter 

(i) an acyianilide wherein R' is hydroxy may be prepared by the hydrolysis of the corresponding 
20 acyianilide wherein R' is acyloxy; or 

(ii) an acyianilide wherein R° is hydroxy and R^ is hydrogen may ba prepared by the hydrolysis of the 
corresponding oxazolidinedione, which may be prepared as described in paragrapli (d) above; or 

(iii) an acyianilide wherein R" is allcyi may be prepared by the alkylation of the corresponding 
acyianilide wherein R* is hydrogen; or 

25 (iv) an acyianilide wherein R^ is acyloxy may be prepared by the acylation of the corresponding 
acyianilide wherein R' is hydroxy; or 

(v) an oxazolidinedione wherein and are joined together to form a carbonyloxy group may be 
prepared by the reaction of the corresponding acyianilide wherein is hydrogen and R= Is hydroxy with 
phosgene (COCy; or 

30 (vi) an acyianilide wherein X' or X* is sulphinyl or sulphonyl, or wherein one or more of R\ R^ and a 
substituent in the phenyl or heterocyclic group R^ R^ or is alkylsulphinyl, perfiuoroalkyisulphinyl or 
. phenylsulphinyl, or is allcylsulphonyl, perfluoroalkyisulphonyl or phenylsulphonyl, may be prepared by the 
oxidation of the corresponding acyianilide wherein X^ or X' is sulphur, or wherein more of R', R^ and a 
substituent in the phenyl or heterocyclic group R', R' or R* is alkylthio, perfluoroalkylthio or phenylthio, ■ 

35 respectively; or (vi) a racemic acyianilide wherein R* is hydroxy may be separated into its optical isomers 
by forming an ester of the hydroxy group R' with an optically-active acid, separating the diastereoisomeric 
esters thus obtained, and then hydrolysing each separate ester to the alcohol. 

2. A process for the manufacture of an acyianilide of the formula stated in claim 1 wherein R^ is cyano, 
nitro, trifluoromethyl, chloro, methyl or methoxy, is cyano, nitro, trifluoromethyl orchloro, and R* are 

40 both hydrogen, R° is hydroxy, R° is methyl or trifluoromethyl. A' is methylene, ethylene or ethylidene, X^ is 
sulphur, sulphinyl or sulphonyl, A^ is a direct linic or methylene and R' is allcyl, alkenyl. hydroxyallcyl or 
cycloalkyi each of up to 6 carbon atoms, or phenyl which is unsubstituted or which bears one fluoro, chloro, 
cyano, nitro, methoxy or methylthio substituent or thienyl, imidazolyl, thiazolyl, benzothiazolyl, 
thiadiazolyl, pyridyl or pyrimidinyl which is unsubstituted or which bears one chloro, bromo or methyl 

45 substituent, characterised by:— 

(a) the reaction of an amine of the formula:— 


wherein R°, R', X', A' and A* have the meanings stated above and R* is hydroxy or acyloxy as stated in 
60 claim 1, or with a reactive derivative of said acid; or 

(b) for the manufacture of an acyianilide wherein X^ is sulphur, the reaction of an epoxide of the 



55 


wherein R' and R^ have the meanings stated above, with an acid of the formula:— 
HOjC-CR'R^-A'-X'-A^-R' 


formula:— 


55 
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wherein and R* have the meanings stated above and wherein Z' has the formula 

,0 0 
/ \ 

-CR»-CHR" or-CR'OH-CHR«^Z» 

wherein R» has the meaning stated above, wherein ? is a displaceable group and wherein R" is such that 
IS — CHR"— is — A^— as stated above, with a thiol of the formula:— 


wherein R' and A* have the meanings stated above; or 
(c) the reaction of a compound of the formula:— 


IH-CO-CO-R" 

wherein R', R* and R« have the meanings stated above, with an organometallic compound of the 
aa formula:— 

. R7_A^x'-A'-iWl 

wherein A', A*, R^ and have the meanings stated above and M is a metal radical; or 
35 Id) the reaction of an isocyanate of the formula:— 



wherein R^ and R' have the meanings stated above, with an ester of the formula:— 

R02C-CR«-A^-X'-A«-R» 

I 

OH 

wherein R°, R', X\ A' and A' have the meanings stated above, and wherein R is aikyl of up to 6 carbon 
atoms, followed by hydrolysis of the oxazolidinedione thus obtained; whereafter 

(i) an acylanilide wherein R' is hydroxy may be prepared by the hydrolysis of the corresponding 
acylanilide wherein R' is acyloxy; or 

(ii) an acylanilide wherein X' is sulphinyl or sulphonyl may be prepared by the oxidation of the 
corresponding acylanilide wherein X' is sulphur; or 

(iii) a racemic acylanilide may be separated into its optical isomers by forming an ester of the hydroxy 
group R^ with an optically-active acid, separating the diastereoisomeric esters thus obtained, and then 
hydrolysing each separate ester to the alcohol. 

3. A process for the manufacture of an acylanilide of the formula stated in claim 1 wherein is 
trifluoromethyl, R' is cyano or nitro, R' and R* are both hydrogen, R' is hydroxy, R* is methyl, A^ is 
methylene, X* is sulphur, sulphinyl or sulphonyl. A' is a direct link and R' is allcyl of upto 3 carbon atoms, or 
is allyl, phenyl, p-fluorophenyl, thia20l-2-yl, 4-methylthiazol-2-yl, S-methyi-l A4-thiadiazol-2-yl or 2-pyridyl, 
characterised by:— 
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(a) the reaction of an amine of tlie formula:— 


wlierein R* lias tiie meaning stated above, with an acid of the formula:— 

hOsC-cr=(ch3M:h2X1-r' 

wherein R' and X' have the meanings stated above and R= is hydroxy or acyloxy as stated in claim 1, or 
with a reactive derivative of said acid; or 

lb) for the manufacture of an acylanilide wherein X' is sulphur, the reaction of an epoxide of the 
formula:— 

CF 


wherein R* has the meaning stated above and wherein has the formula 
0 

/ \ 

-C(CH3M:H, or-C(CH,)OH-CH2Z» 

wherein is a displaceable group, with a thiol of the formula:— 

wherein R^ has the meaning stated above; or 
(c) reaction of a compound of the formula:— 


r2_1^^^_NH-CO-CO-CH3 

wherein R^ has the meaning stated above, with an organometallic compound of the formula:— 
R7_X'-CHr-M 

wherein R' and X' have the meanings stated above and M is a metal radical; whereafter 

(I) an acylanilide wherein R' is hydroxy may be prepared by the hydrolysis of the corresponding 
acylanilide wherein R^ is acyloxy; or ... i u 

(ii) an acylanilide wherein X' is sulphinyl or sulphonyl may be prepared by the oxidaton of the 
corresponding acylanilide wherein X' is sulphur; or 

(iii) a racemic acylanilide may be separated into its optical isomers by forming an ester of the hydroxy 
group with an optically-active acid, separating the diastereoisomeric esters thus obtained, and then 
hydrolysing each separate ester to the alcohol. . , 02 ■ 

4. A process as claimed in claim 1, 2 or 3 wherein in the starting materials R' is tnfluoromethyl, R is 
cyano, R' and R* are both hydrogen, R^ is hydroxy or acyloxy, R* is methyl. A' is methylene, X is sulphur or 
sulphonyl. A' is a direct link and R' is p-fluorophenyl, whereafter if R' is acyloxy the compound is 
hydrolysed to the corresponding compound wherein R* is hydroxy, and If X' is sulphur the compound is 
oxidised to the corresponding compound wherein X^ is sulphonyl. 
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PatentansprQche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

1. Acylanilid der Formel 


R2_^^_-«m4-CO-Li-xl-A2-R7 


worin fiir Cyano, Carbamoyl, Nitro, Fluoro, Chloro, Bromo, Jodo oder Wasserstoff Oder AlkyI, 
Alkoxy, AlkanoyI, Alkylthio, Alkylsulfinyi, Allcylsulfonyl, Perfluoroalkyl, Perfluoroalkylthio, Perfluoroalkyl- 
suifinyl Oder Perfluoroalkylsulfonyl mit jeweils bis zu 4 Kohlenstoffatomen Oder Phenylthio, Phenylsulfinyl 
Oder Phenylsulfonyl steht; 

worin fur Cyano, Carbamoyl, Nitro, Ruoro, Chloro, Bromo oder Jodo oder AlkanoyI, Alkylthio, 
Alkylsulfinyi, Allcylsulfonyl. Perfluoroalkyl, Perfluoroalkylthio, Perfluoroalkylsulfinyl oder Perfluoro- 
alkylsulfonyl mit jeweils bis zu 4 Kohlenstoffatomen oder Phenyltliio, Phenylsulfinyl oder Phenylsulfonyl 
steht; 

worin fur Wasserstoff Oder Halogen steht; 

worin R* fOr Wasserstoff oder AlkyI mit bis zu 4 Kohlenstoffatomen steht oder mit R' verbunden ist, wie 
es naohstehend angegeben ist; „ u ^ !i 

worin R' fur Hydroxy oder Alkoxy oder Acyloxy mit jeweils bis zu 15 Kohlenstoffatomen steht oder mit 
R* unter Bildung einer Oxycarbonylgruppe verbunden ist, so daU es zusammen mit dem — N— CO— C— 
Tell des Molekuls eine Oxazolidindiongruppe bildet; 

worin R' fQr AlkyI oder HalogenoalkyI mit bis zu 4 Kohlenstoffatomen steht oder die Formel —A — R 
oder-A*— X»-A5— R'aufweist; . ^. 

worin A' und A*, welche gleich oder verschieden sein konnen, jeweils fOr Alkylen mit bis zu 6 
Kohlenstoffatomen stehen; .. „ . , b. ^ ^ 

worin A', A' und A*, welche gleich oder verschieden sein konnen, jeweils fur eine direkte Bindung oder 
Alkylen mit bis zu 6 Kohlenstoffatomen stehen; 

worin X' und X*, welche gleich oder verschieden sein konnen, jeweils fQr Schwefel, Sulflnyl {—SO-) 
Oder Sulfonyl (— SDH stehen; _ 

worin R' und R', welche gleich oder verschieden sein konnen, jeweils fur AlkyI, Alkenyl, HydroxyalkyI 
Oder CycloalkyI mit jeweils bis zu 6 Kohlenstoffatomen stehen oder R^ oder R* fQr Phenyl steht, das einen, 
zwei Oder drei Substituenten tragt, die ausgewahit sind aus Wasserstoff, Halogen, Nitro, Carboxy. 
Carbamoyl und Cyano und AlkyI. Alkoxy. AlkanoyI, Alkylthio, Alkylsulfinyi, Alkylsulfonyl, Perfluoroalkyl, 
Perfluoroalkylthio, Perfluoroalkylsulfinyl, Perfluoroalkylsulfonyl, Alkoxycarbonyl und N-Alkylcarbamoyl 
mit jeweils bis zu 4 Kohlenstoffatomen und Phenyl, Phenylthio, Phenylsulfinyl und Phenylsulfonyl, oder R 
Oder R' fOr Naphthyl steht oder R^ oder R« fur einen 5- oder 6-gliedrigen. gesSttigten oder ungesSttigten 
Heterozyklus steht, der ein, zwei oder drei Heteroatome enthalt, die ausgewahit sind aus Sauerstoff, 
Stickstoff und Schwefel, welcher Heterozyklus ein einzelner Ring sein kann oder an einen Benzoring 
kondensiert sein kann und welcher Heterozyklus unsubstituiert ist oder einen oder zwei Halogen-, Cyano- 
oder Aminosubstituenten oder AlkyI-, Alkoxy-, Alkylthio-, Alkylsulfinyi- oder Alkylsulfonylsubstituenten mit 
jeweils bis zu 4 Kohlenstoffatomen oder Oxy- oder Hydroxysubstituenten tragt, oder welcher, sofern er 
ausreichend gesattigt ist. einen oder zwei Oxosubstituenten tragen kann; und 

worin R' fur Phenyl. Naphthyl oder einen Heterozyklus, wie er oben fur R^ oder R' definiert ist, steht. 

2. Acyianilid nach Anspruch 1, worin R' fur Cyano, Nitro, Trifluoromethyl, Chloro, Methyl oder 
Methoxy steht, R* fur Cyano, Nitro, Trifluoromethyl oder Chloro steht. R' und R* beide fiir Wasserstoff 
stehen, R* fiir Hydroxy steht, R* fur Methyl oder Trifluoromethyl steht. A' fQr Methylen, Ethylen oder 
Ethyliden steht. X' fur Schwefel, Sulfinyi oder Sulfonyl steht. A' fur eine direkte Bindung oder Methylen 
steht und R^ fur Alkyi, Alkenyl, HydroxyalkyI oder CycloalkyI mit jeweils bis zu 6 Kohlenstoffatomen oder 
Phenyl, das unsubstituiert ist oder einen Ruoro-, Chloro-, Cyano-, Nitro-, Methoxy- oder 
Methylthiosubstituenten tragt, oder Thienyl, Imidazolyl, Thiazolyl, Benzothiazolyl, Thiadiazolyl, Pyridyl 
Oder Pyrimidinyi. das unsubstituiert ist oder einen Chloro-, Bromo- oder Methylsubstituenten tragt, steht. 

3. Acylanilid nach Anspruch 1, worin fur Trifluoromethyl steht, R* fur Cyano oder Nitro steht, R und 
R* beide fOr Wasserstoff stehen, R= fur Hydroxy steht. R* fur Methyl steht. A' fur Methylen steht, X' fOr 
Schwefel, Sulfinyi oder Sulfonyl steht A' fur eine direkte Bindung steht und R' fur AlkyI mit bis zu 3 
Kohlenstoffatomen oder Allyl, Phenyl, p-Huorophenyl, Thiazoi-2-yl, 4-Methylthiazol-2-yl, 5-Methyl-1,3A 
thiadiazol-2-yl Oder 2-Pyridyi steht 
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4. Die Verbindungen 

3-Chloro4-cyano-N-(2-ethylthio-2-hydroxy-2-niethylpropionyl)anilin, 

3- Chloro4-cyano-N-(3-ethylsulfonYl-2-hydroxy-2-methylpropionyl)anilin, 

4- Cyano-3-trifIuoromethyl-N-(2-hydroxy-2-methyl-3-phenyisulfonylpropionyl)anilin, 
4-Cyano-3-trifluoromethyl-N-<3-ethylsulfonyl-2-hvdroxy-2-methvlpropionYllanilin, 
4-Nitro-3-trifluoromethyl-N-(2-hydroxy-3-phenylsulfonyl-2-methYlpropionyl)anilin, 
4-Nitro-3-trifluoro[nethyl-N-(3-ethylsulfonyl-2-hydroxy-2-methylpropionyl)anilin, 

3- Chloro-4-nitro-N-<2-hydroxy-3-phenylthio-2-methylpropionyllanilin, 

4- Nrtro-3-trifluoromethyl-N-[2-hydroxy-2-methvl-3-(thia2ol-2-ylthio)propionyl]anilin, 
4-Nitro-3-trifluoromethyl-N-i3-allylthio-2-hydroxy-2-methylpropionyl)anilin, 
4-Nitro-3-trifluoromethyl-N-(3-p-fluorophenylthio-2-hydroxy-2-methylpropionyl)anilin, 
4-Nitro-3-trifluoromethYl-N-(2-hydroxy-2-methvl-3-(pyrid-2-ylthio)propionyllanilin, 
4-Nitro-3-trifluoromethyl-N-[2-hydroxy-2-methyl-3-(5-methvl-1,3,4-thiadiazol-2-ylthio)propionyljanilin, 
4-Nitro-3-trifIuoromethyl-N-[2-hydroxv-2-methvl-3-(4-methylthiazol-2-vlthio)propionyl]anilin, 
4-Nitro-3-trifluoromethyl-N-[2-hydroxy-2-methyl-3-<pyrid-2-ylsulfonyl)propionyllanilin, 
4-Nitro-3-trifluoromethyl-N-(3-p-fluorophenylsulfonyl-2-hydroxy-2-methylpropionvl)anilin, 

' 4-Cvano-3-trifIuoromethyl-N-[2-hvdroxy-2-methyl-3-(thiazol-2-ylthiolpropionyl]anilin, 
4-Cvano-3-trifluoromethyl-N-[2-hydroxy-2-methyl-3-{pyrid-2-ylthio)propionyllanilin, 
4<^ano-3-trifluorom9thvl-N-(2-hydroxy-2-methYl-3-melhylthiopropionyl)anilinund 
■4-Cyano-3-trifluoromethyl-N-(3-p-fluorophenylthio-2-hydroxy-2-methylpropionyi|anilin. 

5. Die Verbindung 4-Cyano-3-trifluorotnethyl-N-(3-p-fluorophenyisuifonyl-2-hydroxy-2- 
methylpropionyDanilin. 

6. Verfahren zur Herstellung eines Acylanilids nach Anspruch 1. bei welchem 
(a) ein Amin der Formet 



worin R\ R', R' und R* die in Anspruch 1 angegebenen Bedeutungen besitzen, mit einer SSure der Formel 

HOjC-CRW-A'-X'-A^-R' 

worin R', R«, R^ X\ A' und A* die in Anspruch 1 angegebenen Bedeutungen besitzen, Oder mit einem 
reaktiven DerWat dieser Saure umgesetzt wird oder 

(b) zur Herstellung eines Acyianiiids, worin R'fQr Hydroxy stelit und fOr Scliwefei steht, ein Epoxid 
der Formel 



worin R\ R^ R^ und R* die oben angegebenen Bedeutungen besitzen und worin Z* die Formel 

0 

/ \ 

-CR'-CHR" oder-CR'OH-CHR"Z' 

aufweist, worin R* die oben angegebene Bedeutung besitzt, worin Z* fur eine ersetzbare Gruppe steht und 
worin R" so ausgeblldet ist, dali— CHR"— fQr— A'— , wie es oben angegeben ist, steht, mit einem Thiol 
der Formel 

R'-A*-SH 

worin und A* die oben angegebenen Bedeutungen besitzen, umgesetzt wird, oder 
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(c) zur Herstellung eines Acylanilids. worin R» fur Hydroxy steht, eine Verbindung der Formel 
r1 



-NR*-CO-CO-R* 


worin R\ R*, R', R* und R* die oben angegebenen Bedeutungen besitzen, mit einer 
ts Organometailverbindung der Formel 

r7_a«_x'-A^-IVI 

worin A\ A^ R^ und die oben angegebenen Bedeutungen besitzen und M fur ein Metallradilol steht, 
20 umgesstzt wird Oder 

(d) zur i^erstellung eines Acylaniiids, worin R* und R' unter Bildung einer Carbonyloxygruppe 
miteinander verbunden sind, ein Isocyanat der Formel 


R^ 


25 



worin R\ und R' die oben angegebenen Bedeutungen besitzen, mit einem Ester der Formel 
3S R02C-CR«-A'-X'-A*-R' 


worin R*, R^ X\ A^ und A* die oben angegebenen Bedeutungen besitzen und worin R fQr AlkyI mit bis zu 6 
40 Kohlenstoffatomen steht, umgesetzt wird, worauf 

(I) ein Acylanilid, worin R« fOr Hydroxy steht, durch Hydrolyse des entspreohenden Acylanilids, worin 
R' fur Acyloxy steht, hergestellt werden kann Oder 

(II) ein Acylanilid, worin R' fur Hydroxy steht und R* fOr Wasserstoff steht, durch Hydrolyse des 
entsprechenden Oxazolldlndions, das wie oben im Absatz (d) angegeben herstellbar ist, hergestellt werden 

4S kann oder 

(iii) ein Acylanilid, worin R' fur AikyI steht durch Alkyiierung des entsprechenden Acylanilids, worin R* 
fur Wasserstoff steht, hergestellt werden kann oder 

(iv) ein Acylanilid, worin fur Acyloxy steht, durch Acylierung des entsprechenden Acylanilids, worin 
fur Hydroxy steht, hergestellt werden kann oder 

so (v) ein Oxazolidindlon, worin und R° miteinander unter Bildung einer Carbonyloxygruppe 
verbunden sind, durch Umsetzung des entsprechenden Acylanilids, worin R* fur Wasserstoff steht und R* 
fur Hydroxy steht, mit Phosgen (COCIj) hergestellt werden kann oder 

(vi) ein Acylanilid, worin X' oder X* fur Sulfinyl oder Sulfonyl steht oder worin einer oder mehrereder 
Substituenten R' und und der Substituenten in der Phenyl- oder heterocyclischen Gruppe R', R° oder 

55 fur Alkylsulfinyl, Perfluoroalkylsulfinyl oder Phenylsulfinyl oder fur Alkylsulfonyl, Perfiuoroalkylsulfonyi 
Oder Phenylsulfonyl stehen, durch Oxidation des entsprechenden Acylanilids, worin X' oder X* fur 
Schwefel steht oder worin einer oder mehrere der Substituenten R^ und R^ und der Substituenten in der 
Phenyl- oder heterocyclischen Gruppe R^ R' oder R" fur Alkylthio, Perfluoroalkylthio bzw. Phenylthio 
stehen, hergestellt werden kann oder 

eo (vii) ein racemisches Acylanilid, worin R* fOr Hydroxy steht, in optische Isomere getrennt werden kann 
durch Herstellen eines Esters an der Hydroxygruppe R* mit einer optisch aktiven Siure, Trennen der so 
erhaitenen diastereoisomeren Ester und anschlieBendes Hydrolysieren jedes gesonderten Esters zum 
Alkohol. 

7. Pharmazeutische oder veterinSre Zusammensetzung, welche ein Acylanilid nach Anspruch 1 
65 gemeinsam mit einem pharmazeutisch zulSsslgen Verdunnungs- oder Tragermittel enthalt. 
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8. Zusammensetzung nach Anspruch 7, welche eine fur orale Dosierung geeignete Form, wie z.B. einer 
Tabiette, Kapsel, waBrigen oder dligen Losung Oder Suspension Oder Emulsion, oder die Form einer fur 
parenterale Verabreichung geeigneten sterilen Losung oder Suspension oder die Form einer fur topisclie 
Verabreicliung geeigneten Salbe oder Lotion oder die Form eines fur anale oder vaginate Verabreicliung 
geeigneten Suppositoriums aufweist 

9. Zusammensetzung nacli Ansprucli 7, welche zusitzlich einem oder mehrere Wirkstoffe enthalt, die 
ausgewahit sind aus Antidstrogenen, Aromataseinhibltoren, Progestinen, Inhibrtoren der 
Gonadotrophinsekretion, LH— RH-Analogen, cytotoxischen IVIitteIn, Antibiotika und antiinflammatorischen 
IVIitteln. 

10. Die Venivendung einer Verbindung nach einem der AnsprClche 1 bis 5 fOr die Herstellung eines 
Medikaments zur Erzeugung eines antiandrogenen Effekts bei Warmblutem. 

Patentansprfiche fur den Vertragsstaat: AT 

1. Verfahren zur l^ersteilung eines Acylaniiids der Forme! 


worin R' fiir Cyano, Carbamoyl, Nitro, Fluoro, Chloro, Bromo, Jodo oder Wasserstoff oder AlkyI, 
Alkoxy, Alkanoyl, Alkylthio, Alkylsulfinyl, Aikylsulfonyl, PerfluoroalkyI, Perfluoroalkylthio, Perfiuoroalkyl- 
sulfinyl oder Perfluoroalkylsulfonyl mitjeweils biszu 4 Kohlenstoffatomen oder Piienylthio, Phenyisulfinyl 
Oder Phenylsulfonyl steiit; 

worin fur Cyano, Carbamoyl, Nitro, Fluoro, Chloro, Bromo oder Jodo oder Alkanoyl, Alkylthio, 
Alkylsulfinyl, Aikylsulfonyl, PerfluoroalkyI, Perfluoroalkylthio. Perfluoroalkylsulfinyl oder Perfluoro- 
alkylsulfonyl mrt jeweils bis zu 4 Kohlenstoffetomen oder Phenylthio, Phenyisulfinyl oder Phenylsulfonyl 
steht; 

worin R' fur Wasserstoff oder Halogen steht; 

worin R* fOr Wasserstoff oder AlkyI mit bis zu 4 Kohlenstoffatomen steht oder mit R* verbunden ist, wie 
es nachstehend angegeben ist; 

worin fur Hydroxy oder Alkoxy oder Acyloxy mitjeweils bis zu 15 Kohlenstoffatomen steht oder mit 
R* unter Blldung einer Oxycarbonylgruppe verbunden ist, so daU es zusammen mit dem — N— CO— C— 
Tell des MolekOls eine Oxazolidindiongruppe bildet; 

worin R* fur AlkyI oder Haiogenoalkyl mit bis zu 4 Kohlenstoffatomen steht oder die Formel —A^-W' 
Oder— A*— X*— A*— R» aufweist; 

worin A' und A*, welche gleich oder verschieden sein konnen, jeweils fQr Alkylen mit bis zu 6 
Kohlenstoffatomen stehen; 

worin A^ A' und A', welche gleich oder verschieden sein konnen, jeweils fur eine direkte Bindung oder 
Alkylen mit bis zu 6 Kohlenstoffatomen stehen; 

worin X' und X*, welche gleich oder verschieden sein konnen, jeweils fur Schwefel, Sulfinyl (—SO—) 
Oder Sulfonyl (— SOj— ) stehen; 

worin R' und R*, welche gleich oder verschieden sein konnen, jeweils fur AlkyI, Alkenyl, HydroxyalkyI 
Oder CycloalkyI mit jeweils bis zu 6 Kohlenstoffatomen stehen oder R' oder R= fur Phenyl steht, das einen, 
zwei Oder drei Substituenten tragt, die ausgewahit sind aus Wasserstoff, Halogen, Nitro, Carboxy, 
Cart)amoyl und Cyano und AlkyI, Alkoxy, Alkanoyl, Alkylthio, Alkylsulfinyl, Aikylsulfonyl, PerfluoroalkyI, 
Perfluoroalkylthio, Perfluoroalkylsulfinyl, Perfluoroalkylsulfonyl, Alkoxycarbonyl und N-AlkylcarbamoyI 
mitjeweils bis zu 4 Kohlenstoffatomen und Phenyl, Phenylthio, Phenyisulfinyl und Phenylsulfonyl, oder R' 
Oder fur Naphthyl steht oder R' oder R^ fur einen 5- oder 6-gliedrigen, gesattigten oder ungesattigten 
Heterozyklus steht, der ein, zwei oder drei Heteroatome enthalt, die ausgewahit sind aus Sauerstoff, 
Stickstoff und Schwefel, welcher Heterozyklus ein einzelner Ring sein kann oder an einen Benzoring 
kondensiert sein kann und welcher Heterozyklus unsubstltuiert ist oder einen oder zwei Halogen-, Cyano- 
oder Aminosubstituenten oder AlkyI-, Alkoxy-, Alkylthio-, Alkylsulfinyl- oder Alkylsulfonylsubstituenten mit 
jeweils bis zu 4 Kohlenstoffatomen oder Ocy- oder Hydroxysubstituenten tragt, oder welcher, sofem er 
ausreichend gesattigt ist. einen oder zwei Oxosubstituenten tragen kann; und 

worin fur Phenyl, Naphthyl oder einen Heterozyklus, wie er oben fOr R' oder R^ deflniert ist, steht, 
dadurch gekennzeichnet, daS 
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(a) ein Amin der Foimel 



worin R\ R*, R' und R* die in oben angegebenen Bedeutungen besitzen, tnit einer Saure der Formel 
HOjC-CR'R*— A'— X'— A*-R' 

5 

worin R*, R^ R', X\ A' und A^ die in oben angegebenen Bedeutungen besitzen, Oder mit einenn realctiven 
Derivat dieser Saure umgesetzt wird oder 

(b) zur Hststeilung eines Acylaniiids, worin R' fur Hydroxy steht und X' fQr Schwefel steht, em Epoxid 
der Fonnel 


30 worin R\ R*. R' und R* die oben angegebenen Bedeutungen besitzen und worin ? die l=ormei 

0 
/ \ 

-CR«-CHR" oder-CR«OH-CHR"Z* 

3B 

aufweist, worin R^ die oben angegebene Bedeutung besitzt, worin 7? fur eine ersetzbare Gruppe stetit und 
worin R" so ausgebildet 1st, dafi — CHR"— fur-^A^— , wie es oben angegeben ist, stelit, mit einem Thiol 
der Fonnel 


worin R' und A' die oben angegebenen Bedeutungen besitzen, umgesetzt wird oder 

(c) zur Hersteliung eines Acylaniiids. worin R' fur Hydroxy stelit, eine Verbindung der Formel 



NR^-CO-CO-R* 


55 worin R', R*. R*, R* und R» die oben angegebenen Bedeutungen besitzen, mit einer 
Organometailverbindung der Formel 

R7_A»_x'-A'-iVI 

60 worin A\ A^ und X' die oben angegebenen Bedeutungen besiteen und M fQr ein Metallradilcal steht, 
umgesetzt wird oder 

(d) zur Hersteliung eines Acylaniiids, worin R* und R* unter Bildung einer Carbonyloxygruppe 
miteinander verbunden sind, ein Isocyanat der Formel 
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5 



10 


worin R\ R* und die oben angegebenen Bedeutungen besitzen, mit einem Ester der Formel 


IS 


OH 


worin R', R^ X', A' und A* die oben angegebenen Bedeutungen besitzen und worin R fOr Allcyl mit bis zu 6 
KolilenstofFatomen steht, umgesstzt wird, worauf 

(i) ein Acylanilid, worin fQr Hydroxy stelit, durch Hydroiyse des entspreclienden Acylanilids, worin 
20 fur Acyloxy steht, hergesteilt werden Icann oder 

(ii) ein Acylanilid, worin R' fOr Hydroxy steiit und R* fQr Wasserstoff steht, durch Hydroiyse des 
entsprechenden Oxazolidindions, das wie oben im Absatz (d) angegeben herstellbar ist, hergesteilt werden 
kann oder 

(iii) ein Acylanilid, worin R^ fur AlkyI steht, durch Alkylierung des entsprechenden Acylanilids, worin R* 
2S fur Wasserstoff steht, hergesteilt werden kann oder 

(iv) ein Acylanilid, worin fur Acyloxy steht, durch Acyiierung des entsprechenden Acylanilids, worin 
R' fur Hydroxy steht, hergesteilt werden kann oder 

(v) ein Oxazolidindion, worin R^ und R^ miteinander unter Bildung einer Carbonyloxygruppe 
verbunden sind, durch UmseUung des entsprechenden Acylanilids, worin R* fQr Wasserstoff steht und R' 

30 fQr Hydroxy steht, mit Phosgen (COCIa) hergesteilt werden kann oder 

(vi) ein Acylanilid, worin X' oder X' fur Sulfinyl oder Sulfonyl steht oder worin einer Oder mehrere der 
Substituenten R' und R^ und der Substituenten in der Phenyl- oder heterocyclischen Gruppe R', R° oder R' 
fflr Alkylsulfinyl, Perfluoroalkylsulfinyl oder Phenylsulfinyl oder fur Alkylsulfonyl, Perfluoroalkylsulfonyl 
Oder Phenylsulfonyl stehen, durch Oxidation des entsprechenden Acylanilids, worin X' oder X' fQr 

39 Schwefel steht oder worin einer oder mehrere der Substituenten R^ und R^. und der Substituenten in der 
Phenyl- oder heterocyclischen Gruppe R^ R" oder R' fQr Allcyithio, Perfiuoroallcylthio bzw. Phenylthio 
stehen, hergesteilt werden kann oder 

(vii) ein racemisches Acylanilid, worin R^ fQr Hydroxy steht, in optische Isomere getrennt werden kann 
durch Herstelien eines Esters an der Hydroxygruppe R^ mit einer optisch akth/en Saure, Trennen der so 

40 erhaltenen diastereoisomeren Ester und anschiieiSendes Hydrolysieren jedes gesondetten Esters zum 


2. Verfahren zur Hersteliung eines Acylanilids der Formel von Anspruch 1, worin R* fQr Cyano, NItro, 
Trifluoromethyl, Chloro, Methyl oder Methoxy steht, R^ fOr Cyano, Nitro, Trifluoromethyl oder Chloro steht, 
R' und R^ beide fCr Wasserstoff stehen, R' fQr Hydroxy steht, R* fQr Methyl oder Trifluoromethyl steht, A^ 
45 fQr Methylen, Ethylen oder Ethyliden steht, X' fur Schwefel, Sulfinyl oder Sulfonyl steht, A^ fur eine direkte 
Bindung oder Methylen steht und R' fur AlkyI, Alkenyl, HydroxyalkyI oder Cycloalkyl mit jeweils bis zu 6 
Kohlenstoffatomen oder Phenyl, das unsubstituiert ist oder einen Fluoro-, Chloro-, Cyano-, Nitro-, 
Methoxy- oder l^ethylthiosubstituenten trSgt, oder Thienyl, Imidazolyl, Thiazolyl, Benzthtoazolyl, 
Thiadiazolyl, Pyridyl oder Pyrlmidinyl, das unsubstituiert ist oder einen Chloro-, Bromo- oder Methyl- 
50 substituenten tragt, steht, dadurch geicennzeichnet, da& 
(a) ein Amin der Formel 


65 worin R*, R'. X'. A' und A* die oben angegebenen Bedeutungen besitzen und R* fQr Hydroxy oder Acyloxy, 


Alkohol. 



60 


worin R^ und R* die oben angegebenen Bedeutungen besitzen, mit einer Saure der Formel 
HO,C-CR«R«-A'-X'-A*-R' 
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wie es in Anspruch 1 angegeben ist steht. oder mit einem reaktiven Derivat dieser Saure umgesetzt wird 
Oder 

(b) zur Herstellung eines Acylanilids, worin X' fur Schwefel steht, sin Epoxid der Formel 


worin und R^.die oben angegebenen Bedeutungen besitzen und worin Z' die Formel 

-CR^— CHR" Oder— CR«OH-CHR"Z* 

aufweist, worin R' die oben angegebene Bedeutung besitzt, worin fur eine ersetzbare Gruppe steht und 
20 worin R" so ausgebildat ist, daB — CHR''— fur— A'—, wie es oben angegeben ist, steht, mit einem Thiol 
der Formel 


25 worin und A* die oben angegebenen Bedeutungen besitzen, umgesetzt wird, oder 

(c) eine Verbindung der Formel 

-CO-CO-R^ 

3S worin R', R* und R« die oben angegebenen Bedeutungen besitzen, mit einer Organometallverbindung der 
Formel 

Rr_A*_x'-A'-M 

40 worin A', A', R' und X' die oben angegebenen Bedeutungen besitzen und M fOr ein Metallradikal steht. 
umgesemwird, oder 

(d) ein Isocyanat der Formel 

r2-^^NC0 

^ worin und R^ die oben angegebenen Bedeutungen besitzen, mit einem Ester der Formel 

ROsO-CR^-A'-X'-^M?" 
I 

55 OH 

worin R*, R^ X', A' und A' die oben angegebenen Bedeutungen besitzen und worin R fur Alicyl mit bis zu 6 
Kohlenstoffatomen steht, umgesetzt wird und hierauf das so erhaitene Oxazolidindion hydrolysiert wird, 
worauf 

60 (i| ein Acylanilid, worin fur Hydroxy steht, durch Hydrolyse des entsprechenden Acylanilids, worm 
R* fur Acyloxy steht, hergestellt werden Icann oder 

(ii) ein Acylanilid, worin X^ fur Sulfinyl oder Sulfonyl steht, durch Oxidation des entsprechenden 
Acylanilids, worin X^ fur Schwefel steht, hergestellt werden kann oder 

(iii) ein racemisches Acylanilid in seine optischen Isomeren getrennt werden kann durch Herstellen 
£5 eInes Esters an der Hydroxygruppe R* mit einer optisch aktiven SSure, Trennen der so erhahenen 
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diastereoisomeren Ester und anschlieSendes Hydrolysieren jedes gesonderten Esters zum Alkohol. 

3.VerfahrenzurHerstellung einesAcylanilidsderFormelvon Anspruch 1,wprin R' furTrifluoromethyl 
steht, fur Cyano oder Nitro steht, und R* beide fQr Wasserstoff stehen, R= fur Hydroxy steht, R° fur 
Methyl steKt, A' fur Methylen steht, X' fur Schwefel, Sulfinyl Oder Sulfonyl steht. A* fOr eine direkte 
5 Bindung steht und R' fur Alkyl mit bis zu 3 Kohlenstoffatomen oder Allyl, Phenyl, p-Fiuorophenyl, Thiazol-2- 
yl, 4-Methylthlazol-2-yl, 5-Methyl-1,3A-thiadiazol-2-yl oder 2-Pyridyl steht, dadurch gekennzeichnet, daB 

(a) ein Amin der Formel 


10 



15 worin R^ die oben angegebene Bedeutung besltzt, mit einer Siure der Formel 

HOjC-CR^tCHjI-CHsX'-R^ 

worin R' und X' die oben angegebenen Bedeutungen besltzen und R» fOr Hydroxy oder Acyloxy, wie es in 
20 Anspruch 1 angegeben ist, steht, oder mit einem reaktiven Derivat dieser Saure umgesetzt wird oder 
(b) zur Herstellung eines Acylanilids, worin fQr Schwefel steht, ein Epoxid der Formel 


25 



^0 worin R^ die oben angegebene Bedeutung besitzt und worin die Formel 
0 

/ \ 

-C(CH,>-CHa Oder -CICHalOH-CHjZ* 

3f 

aufweist, worin 7? fOr eine ersetzbare Gruppe steht, mit einem Thiol der Formel 
R'-SH 

40 worin R^ die oben angegebene Bedeutung besitzt, umgesetzt wird oder 
(c) eine Verbindung der Fennel 


CP3 



50 worin R' die oben angegebene Bedeutung besitzt, mit einer Organometaliverblndung der Formel 
R'-X^-CHi-Wl 

worin R' und X^ die oben angegebenen Bedeutungen besitzen und M fQr ein Metallradiical steht, umgesetzt 
55 wird, worauf 

(i) ein Acylanilid, worin R' fQr Hydroxy steht, durch Hydrolyse des entsprechenden Acylanilids, worin 
R^ fQr Acyloxy steht, hergestellt warden Icann oder 

(ii) ein Acylanilid, worin X^ fur Sulfinyl oder Sulfonyl steht, durch Oxidation des entsprechenden 
Acylanilids, worin X' fur Schwefel steht hergestellt werden lonn oder 

60 (Hi) ein racemisches Acylanilid in seine optischen Isomere getrennt werden lonn durch Herstellen 
eines Esters an der Hydroxygruppe R* mit einer optisch alrtiven Saure, Trennen der so erhaltenen 
diastereoisomeren Ester und anschlielSendes Hydrolysieren jedes gesonderten Esters zum Alkohol. 

4. Verfahren nach Anspruch 1 , 2 oder 3, worin im Ausgangsmaterial R' fur Trifluoromethyl steht, R" fur 
Cyano steht, R* und R* beide fur Wasserstoff stehen, R' fQr Hydroxy oder Acyloxy steht, R* fur WIethyt steht, 

65 A' fQr Methylen steht, X' fOr Schwefel oder Sulfonyl steht. A* fOr eine direkte Bindung steht und R^ fOr p- 
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Ruorophenyl steht, worauf, wenn fur Acyloxy steht die Verbindung zur entsprechenden Verbindung, 
worin fur Hydroxy steht, hydrolysiert wird und, wenn X' fur Schwefel steht. die Verbindung zur 
entsprechenden Verbindung, worin fur Sulfonyl steht, oxidiert wird. 

5 Revendleations pour las Etats contractants: BE CH OE FR GB IT U LU NL SE 

1. Acylanilidedeformule: 


R' est un groupe cyano, carbamoyle, nitro, fluoro, chloro, bromo, lodo ou un atome d'hydrogene, ou 
un groupe alkyle, all<oxy, alcanoyle, allcylthio, alkylsulfinyle, aUcylsuifonyle, perfluoralkyle, perfluor- 
25 allcylthio, perfluorallcylsulfinyle ou perfluorallcylsulfonylB ayant chaoun jusqu'i 4 atomes carbone, ou 
phSnylthIo, phenylsulfinyle ou phenylsuifonyle; 

est un groupe cyano, oarbanrioyle, nitro, fluoro, chloro, bromo ou iodo, ou un groupe alcanoyle, 
alkylthio, alkylsulfinyle, aUcylsuifonyle, perfluorailcyle, perfluorallcylthio, perfluoralkyisulfinyle ou 
perfluoralkylsulfonyle ayant chacun Jusqu'4 4 atomes de carbone, ou phenyithio, ph6nylsulfinyle ou 
30 phenylsuifonyle; 

R' est I'hydrog^ne ou un halog§ne; • 
R* est I'hydrogene ou un groupe alkyle ayant jusqu'd 4 atomes de carbone, ou est associe a R comme 
■ indiqu6 ci-dessous; 

R' est un groupe hydroxy or alkoxy ou un groupe acyloxy, chacun ayant jusqu'a 1 5 atomes de carbone, 

35 ou s'associe avec R* pour former un groupe oxycarbonyle de mani&re h former avec la partie 
— N— CO— C— de la molecule un groupe oxazolidinedione; 

R' est un groupe alkyle ou halog6nalkyle ayant jusqu'd 4 atomes de carbone ou r^pond a la formula 
_^3_R8 ou -A*-X*-A»-R»; 

et A*, qui peuvent dtre identiques ou diff^rents, reprSsentent chacun un groupe alkyl^ne ayant 

40 jusqu'd 6 atomes de carbone; 

A*, A' et A*, qui peuvent Stre identiques ou diff6rents, reprdsentent chacun une liaison directe ou un 
groupe alkylSne ayant jusqu'l 6 atomes de carbone; 

X' et y?, qui peuvent §tre identiques ou diff6rents, reprfeentent chacun le soufre, un groupe sulfinyie 
(—SO-) ou sulfonyle (— SOj-): 

45 R' et R', qui peuvent §tre identiques ou diff§rents, representent chacun un groupe alkyle, alcenyle, 
hydroxyalkyle ou cycloalkyle ayant chacun jusqu'^ 6 atomes de carbone, ou bien R' ou R' est un groupe 
ph^nyle qui porte un, deux ou trois substituants choisis entre I'hydrogene, un halogSne, les groupes nitro, 
carboxy, carbamoyle et cyano, et des groupes alkyle, alkoxy, alcanoyle, alkylthio, alkylsulfinyle, alkyl- 
sulfonyle, perfluoralkyle, perfluoralkylthio, perfluoralkyisulfinyle, perfluoralkylsulfonyle, alkoxycarbonyle 

50 et /V-alkylcarbamoyle ayant chacun jusqu'S 4 atomes de carbone, et les groupes phSnyle, ph6nylthio, 
ph6nylsulf!nyle et phenylsuifonyle; ou bien R^ ou R' est un groupe naphtyle; ou bien R'' ou R' est un noyau 
hitirocyclique satur6 ou insature pentagonal ou hexagonal qui contlent un, deux ou trois h6t6ro-atomes 
choisis entre des atomes d'oxygene, d'azote et de soufre, ce noyau het§rocyclique pouvant 6tre un noyau 
simple ou un noyau condens6 a un noyau benz^nique, et ce noyau h6t6rocyclique n'6tant pas substitue ou 

55 portant un ou deux substituants halogeno, cyano ou amino, ou alkyle, alkoxy, alkylthio, alkylsulfinyle ou 
alkylsulfonyle ayant chacun jusqu'i 4 atomes de carbone, ou des substituants oxy ou hydroxy, ou qui peut 
porter, s'il est suffisamment saturi, un ou deux substituants oxo; et R* est un groupe ph6nyle, naphtyle ou 
un noyau hdt^rocyclique tel que ddfini cl-dessus pour R' ou R^ 

2. Acylanilide suivant la revendication 1, dans lequel R' est un groupe cyano, nitro, trifluorom6thyle, 

60 chloro, m^thyle ou m6thoxy, R' est un groupe cyano, nitro, trifluorom6thyle ou chloro, R' et R^ sont tous 
deux de I'hydrogene, est un groupe hydrojcy, R* est un groupe mSthyle ou trifluoromithyle, A' est un 
groupe methylene, 6thyl§ne ou 6thylid6ne, X' est le soufre, un groupe suifinyle ou sulfonyle. A' est une 
liaison directe ou un groupe methylene et est un groupe alkyle, alc6nyle, hydroxyalkyle ou cycloalkyle, 
chacun ayant jusqu'i 6 atomes de carbone, ou un groupe ph6nyle qui n'est pas substitu6 ou qui porte un 

«s substituant fluoro, chloro, cyano, nitro, mdthoxy ou methylthio, ou un groupe thienyle, imidazolyle. 


IB 


10 



20 


dans laquelle 
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thiazolyle, benzothiazolyle, thiadiazolyle, pyridyle ou pyrimidinyle qui n'est pas substitufi ou qui porte un 
substituant chloro, bromo ou methyle. 

3. Acylanilide suivant la revendication 1, dans lequel est un groupe trifluoromethyle, R* est un 
groupe cyano ou nitro, et R* sont tous deux de I'hydrog&ne, R' est un groupe hydroxy, R* est un groupe 
methyle, est un groupe mithyl&ne, X' est le soufre, un groupe sulfinyle ou sulfonyle, A* est une liaison 
directe et R^ est un groupe aikyle ayant jusqu'a 3 atomes de carbone, ou est un groupe allyle, ph6nyle,p- 
fluoroph^nyle, thiazole-2-yle, 4-m6thylthiazole-2-yle, 5-methyl-1,3,4-thladiazole-2-yle ou 2-pYridyle. 

4. La3-chloro-4-cyano-/V-(3-ethylthio-2-hydroxy-2-mgthylpropiQnyl|-anlllne; 
la3-chloro-4-cyano-/V-(3-§thylsulfonyl-2-hydroxy-2-m6thylpropionyl)aniline; 
la4-cyano-3-trifiuorom6thyl-/V-(2-hydroxy-2-m§thyl-3-ph6nylsulfonylpropionyl)aniline; 
la4-cyano-3-trifluoroniethyl-/V-(3-6thylsulfonyl-2-hydroxy-2-mdthylproplonYl)aniline; 
la4-nitro^-trifluorom6thyl-/V-(2-hydraxy-3-ph6nylsulfonyl-2-nr>6thylpropionyl)aniline; 
la 4-nitro-3-trifluoromethyl-/V-(3-ethylsulfonyl-2-hydroxy-2-methylpropionyl)aniline;. 
la3-chloro-4-nitro-/V-<2-hydroxy-3-phenylthio-2-m6thylpropionyl)aniline; 

la 4-nitro-3-trifluorom6thyl-/V-[2-hydroxy-2-methyl-3-|thiazole-2-ylthio)propionyllaniiine; 
la4-nitro-3-trifluoromethyl-/V-(3-allylthio-2-hydraxy-2-m§thylpropionyllaniline; 
la4-nitro-3-trifluorom6thyl-yV-(3-p-fiuorophenylthio-2-hydroxy-2-ni6thylpropionvl)aniline; 
ia4-nitro-3-trifluorom6thyl-yV-[2-hydroxy-2-rn^hyl-3-(pyrid-2-ylthio)propionyl]aniline; 
!a4-nitro-3-trifluoroni6thyW[2-Jiydroxy-2-m6thyl-3-(5-rn6thyl-1,3,4-thiadiazole-2- 
yithiolpropionyllanilihe; 

la 4-nltro-3-trlfluorom6thyl-/V-(2-hydroxy-2-methyl-3-|4-methylthiazole-2-ylthio)propionyl]aniline; 

la 4-nitro-3-trifIuorom6thyl-/V-[2-hydroxy-2-m6thyl-3-(pyrid-2-ylsulfonyl|proplonyllanlline; 

la4-nitro-3-trifluoromethyl-/V-(3-/3-fluoroph6nylsulfonyl-2-hydroxy-2-methylpropionvl)aniline; 

la4-cyano-3-trifluoromethyl-/V-l2-hydroxy-2-m6thyl-3-(thiazole-2-ylthio)propionyl]aniline; 

la4-cyano-3-trifluorom6thyl-/V-[2-hydroxy-2-m6thyl-3-{pyrid-2-ylthio)propionyllaniline; 

la4-CYano-3-trifluoromethYl-W-[2-hydroxy-2-m6thyl-3-methyithiopropionyl)aniline; 

la4-cyano-3-trifIuorom6thyl-/V-(3-p-fluoroph6ny!thio-2-hydroxy-2-niithy1propyl}aniline. 

5. La4-cyano-3-trifluoromethyl-/V-(3-p-fluoroph6nylsulfonyl-2-hydroxy-2-m6thylpropionyl)aniline. 

6. ProcSde de production d'un acylanilide suivant la revendication 1, qui comprend 
(a) la reaction d'une amine de formule: 



dans laquelle R\ R^ et R* ont les dfifinitions donntes dans la revendication 1, avec un acide de formule: 

HOjC-CRW-A'-X'-A'-R^ 

dans laquelle R', R', R', X', A' et A* ont les d6finitlons indiquees dans la revendication 1 , ou avec un d6riv6 
riactif de cet acide; ou bien 

(b) pour la production d'un acylanilide dans lequel R* est un groupe hydroxy et X^ est le soufre, la 
reaction d'un 6poxyde de formule: 



dans laquelle R', R^ R* et R* ont les definitions indiqu6es ci-dessus et repond a la formule 
0 

-CR*^HR" ou-CR*OH-CHR"Z» 
dans laquelle R* a la definition indiqute ci-dessus, Z* est un groupe d^plaQable et R" est choisi de maniftre 
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que — CHR"— represente — A^— tel que dSfini ci-dessus, avec un thiol de formule: 

dans laquelle et A' ont les definitions donn^ ci-dessus; ou 

(c) pour la production d'un acylanllide dans lequel est un groupe hydroxy, la reaction d'un compose 
de formule: 


r1 



dans laquelle R'. R*, R^, R* et R» ont les definitions indiqu6es ci-dessus, avec un compost organomftallique 
de formule; 

R'_A='-X'-A'-M 

dans laquelle A', A*, R^ et X' ont les definitions indiqu^es ci-dessus et M est un m6tal alcalin; ou bien 

(d) pour la production d'un acylanllide de I'invention dans lequel R* et R» forment conjointement un 
groupe carbonyloxy, la reaction d'un isocyanate de formule: 



dans laquelle R', R* et R' ont les definitions indiqu6es ci-dessus, avec un ester de formule: 

ROaC-CR'-^^-X'-A'-R'^ 
I 

OH 

dans laquelle R', R', X', A' et A^ ont les definitions indiqu6es ci-dessus, et R est un groupe alkyle ayant 
iusqu'a 6 atomes de carbone; aprfes quoi ,.u ^ , j 

(!) un acylanllide dans lequel R« est un groupe hydroxy peut §tre prepare par I hydrolyse de 
I'aoylanilide correspondant dans lequel R* est un groupe acyloxy; ou bien ' ^ 

(ii) un acylanllide dans lequel R* est un groupe hydroxy et R" est I'hydrogene peut etre pr§par6 par 
I'hydrolyse de I'oxazolidinedione correspondante. qui peut 6tre pr6par6e comme d6crit dans le paragraphe 

''(ii?fou"acy°anilide dans lequel R* est un groupe alkyle peut etre pr6pare par alkylation de I'acylanilide 
correspondant dans lequel R* est I'hydrogene; ou bien 

(iv) un acylanilide dans lequel R' est un groupe acyloxy peut etre prepare par acylation de I acylanilide 
correspondant dans lequel R* est un groupe hydroxy; ou bien 

(V) une oxazolidinedione dans laquelle R* et R* forment conjointement un groupe carbonyloxy peut 
etre prepar6e par reaction de I'acylanilide correspondant dans lequel R* est I'hydrogene et R est un groupe 
hydroxy, avec le phosgene (COCIj); ou bien 

(vi) un acylanilide dans lequel X' ou X" est un groupe sulfinyle ou sulfonyle ou dans lequel ou un 
plusieurs de R\ R' et un substituant du groupe ph6nyle ou het6rocyclique R', ou R , sont un groupe 
alkylsulfinyle, perfluoralkylsulfinyle ou phenylsulfinyle, ou un groupe alkyisulfonyle, perfluoralkylsulfonyle 
ou phenylsulfonyle, peut Stre prepare par I'oxydation de I'acylanilide correspondant dans lequel X ou X 
est le soufre ou dans lequel un ou plusieurs de R\ R* et un substituant du groupe phenyle ou 
heterocyclique R', R' ou R' sont, respectivement, un groupe alkylthio, perfluoralkylthio ou phenylthio; ou 

(vi)un acylanilide racemique dans lequel R*est un groupe hydroxy peut §tre diviseen ses isomSres 
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optiques par formation d'un ester du groupe hydroxy aveo un acide optiquement actif, separation des 
esters diastereo-isom§riques ainsi obtenus, puis hydrolyse de chaque ester separe en I'alcool. 

7. Composition pharmaceutique ou vdtdrinaire. qui comprend un acyianilide suivant la revendlcation 1 
en association avec un diluant ou support pharmaceutiquement acceptable. 

8. Composition suivant la revendlcation 7, qui est sous une forme qui convient pour I'administration 
orale, telle qu'un comprim^, une capsule, une solution ou suspension ou Emulsion aqueuse ou huileuse; 
ou sous la forme d'une solution ou suspension sterile qui convient pour radministration parenterale; ou 
soiis la forme d'une pommade ou d'une lotion pour I'administration topique, ou sous la forme d'un 
suppositoire pour I'administration anale ou vaginale. 

9. Composition suivant la revendlcation 7, qui contient en outre un ou plusieurs medicaments choisis 
entre des anti-oestrogdnes, des inhibiteurs d'aromatase, des progestines, des inhibiteurs de sdcrdtion 
gonadotrope, des analogues de rhormcne lib^rant I'hormone luteinisante, des agents cytotoxiques, des 
antibiotiques et des agents anti-inflammatoires. 

10. Utilisation d'un compost suivant I'une quelconque des revendications 1 d 5 pour la preparation 
d'un medicament destind & produire un effet anti-androggnique chez un animal i sang chaud. 


Ravendications pour I'Etat contractant: AT 

1. Precede de production d'un acyianilide de formule: 


dans laquelle 

R' est un groupe cyano, carbamoyle, nitro, fluoro, chloro, bromo, iodo ou un atome d'hydrogene, ou 
un groupe alkyle, alkoxy, alcanoyle, alkylthio, alkylsiilfinyle, alkylsuKbnyle, perfluoralkyle, perfluor- 
alkylthlo, perfluoralkylsulfinyle ou perfluoralkylsulfonyle ayant chacun jusqu'S 4 atomes carbone, ou 
phenylthio, ph6nylsulfinyle ou phenylsulfonyle; 

est un groupe cyano, carbamoyle, nitro, fluoro, chloro, bromo ou iodo, ou un groupe alcanoyle, 
alkylthio, alkylsulfinyle, alkylsulfonyle, perfluoraikyle, perfluoralkylthio, perfluoralkylsulfinyle ou 
perfluoralkylsulfonyle ayant chacun jusqu'^ 4 atomes de carbone, ou ph6nylthio, ph^nylsulfinyle ou 
phdnylsulfonyle; 

9? est I'hydrogene ou un halog&ne; 
est I'hydroggne ou un groupe alkyle ayant jusqu'd 4 atomes de carbone, ou est associd h comme 
Indique ci-dessous; 

R= est un groupe hydroxy or alkoxy ou un groupe acyloxy, chacun ayant jusqu'S 15 atomes de carbone, 
ou s'associe avec R* pour former un groupe oxycarbonyle de manifere h former avec la partie 
— N— CO-C— de la mol^le un groupe oxazolidlnedione; 

R* est un groupe alkyi ou halogfinalkyle ayant jusqu'i 4 atomes de carbone ou r6pond i la fonnule 
-A'-R« ou -A*-X'-A=-R'; 

A' et A*, qui peuvent Stre identiques ou diff6rents, repr6sentent chacun un groupe alkylSne ayant 
jusqu'a 6 atomes de carbone; 

A^, A' et A*, qui peuvent §tre identiques ou differents, repr&entent chacun une liaison directe ou un 
groups alkyl^ne ayant jusqu'a 6 atomes de carbone; 

X' et X*, qui peuvent Stre identiques ou diff6rents, representent chacun le soufre, un groupe sulfinyle 
(-SC^) ou suifonyle (-SOg-); 

R^ et R', qui peuvent etre identiques ou differents, representent chacun un groupe alkyle, alcSnyle, 
hydroxyalkyle ou cycloalkyle ayant chacun jusqu'S 6 atomes de carbone, ou bien R' ou R' est un groupe 
phenyls qui porte un, deux ou trois substituants choisis entre I'hydrogfine, un halogene, les groupes nitro, 
carboxy, carbamoyle et cyano, et des groupes alkyle, alkoxy, alcanoyle, alkylthio, alkylsulfinyle, alkyl- 
sulfonyle, perfluoraikyle, perfluoralkylthio, perfluoralkylsulfinyle, perfluoralkylsulfonyle, alkoxycarbonyle 
et AT-alkylcarbamoyle ayant chacun jusqu'd 4 atomes de carbone, et les groupes ph^nyle, phenylthio, 
phenylsulfinyle et phfinylsulfonyle; ou bien ou R' est un groupe naphtyle; ou bien R' ou R' est un noyau 
hetirocyclique saturi ou insaturi pentagonal ou hexagonal qui contient un, deux ou trois hetero-atomes 
choisis entre des atomes d'oxyg6ne. d'azote et de soufre, ce noyau heterocyclique pouvant dtre un noyau 
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simple ou un noyau condense I un noyau benzdnique, et ce noyau hdt§rocyclique n'^tant pas substitue ou 
portant ou un deux substituants halog^no, cyano ou amino, ou allcyle, allcoxy, allcylthio, allcyisulfinyle ou 
alkylsulfonyle ayant chacun jusqu'd 4 atomes de carbone, ou des substituants oxy ou hydroxy, ou qui peut 
porter, s'il est suffisamment saturd, un ou deux substituants oxo; et R' est un groupe ph^nyle, naphtyle ou 
un noyau h^terocyclique tel que defini ci-dessus pour ou R', caract^ris§ par: 
(a) la reaction d'une amine de formula: 



dans laquelle R', R^ et ont les definitions indiqu^es, avac un acide de formule: 

20 HOsC-CRW— A'— X'— A*— R' 

dans laquelle R^ R^ R', X\ A' et A* ont les definitions indiquSes ci-dessus ou avec un derive reactif d'un tel 
acide; ou bien 

(b) pour la production d'un acylanilide dans lequel R^ est un groupe hydroxy et X' est le soufre, la 
25 reaction d'un ^poxyde de formule: 


l2 \^ »R*-CO-Z^ 


dans laquelle R\ R', R^ et R* ont les d^nitions indiquto ci-dessus et Z* rdpond h la formule 


dans laquelle R° a la d^nition Indiqute ci-dessus, est un groupe d^pla^abie et R" est choisi de mani^re 
que — CHR^^— repr&ante — A^— tel que dSfinI ci-dessus, avec un thiol de formule: 


dans laquelle R^ et A' ont les definitions donntes cl-dessus; ou 

(c) pour la production d'un acylanilide dans lequel R' est un groupe hydroxy, la reaction d'un compose 
de formule: 


r2__^ y-HR*-CO-C0-R^ 

I 


SO dans laquelle R\ R^ R^ et R^ ont les definitions indiquSes d-dessus, avec un compose organometallique 
de formule; 


es dans laquelle A\ A^ R' et X^ ont les definitions indiquees ci-dessus et M est un metal alcalin; ou bien 
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(d) pour la production d'un acylanilide de invention dans lequsi R* et R* forment conjointement un 
groupe carbonyloxy, la reaction d'un isocyanate de formule: 

r1 



dans laquelle R*, R' et R^ ont les definitions Indiqu^es ci-dessus, avec un ester de formule: 


20 dans laquelle R^ X', A' at A* ont les definitions indiquees ci-dessus, et R est un groupe alkyle ayant 
jusqu'a 6 atomes de carbone; apr^s quoi 

(i) un acylanilide dans lequel est un groupe hydroxy peut etre prepare par I'hydrolyse de 
I'acylanilide correspondant dans lequel R* est un groupe acyloxy; ou bien 

(ii) un acylanilide dans lequel R* est un groupe hydroxy et R* est I'hydrogfene peut Stre prepare par 
25 I'hydrolyse de I'oxazolidinedione correspondante, qui peut gtre preparee comme decrit dans le paragraphe 

(d) ci-dessus; ou bien 

(ill) ou acylanilide dans lequel R* est un groupe alkyle peut Stre prepar6 par alkylation de I'acylanilide 
correspondant dans lequel R* est I'hydrog&ne; ou bien 

(iv) un acylanilide dans lequel R° est un groupe acyloxy peut dtre prdpar6 par acylation de i'acylanilide 
30 correspondant dans lequel R* est un groupe hydroxy; ou bien 

(v) una oxazolidinedione dans laquelle R* et R* forment conjointement un groupe carbonyloxy peut 
Stre preparee par reaction de I'acylanilide correspondant dans lequel R* est I'hydrogene et R' est un groupe 
hydroxy, avec le phosgene (COCIj); ou bien 

(vi) un acylanilide dans lequel ou X' est un groupe sulfinyle ou sulfonyle ou dans lequel un ou 
35 plusieufs de R', R^ et un substltuant du groupe phinyle ou hiterocyclique R^ R* ou R', sont un groupe 

alkylsulfinyle, perfluoralkylsuifinyle ou ph^nylsulfinyle, ou un groupe aikylsutfonyle, perfiuoralkylsulfonyle 
ou ph6nylsulfonyle, peut etre prepare par I'oxydation de I'acylanilide correspondant dans lequel X' ou X* 
est le soufre ou dans lequel un ou plusieurs de R\ R^ et un substltuant du groupe ph^nyle ou 
hdt6rocyclique R', R' ou R' sont, respectivement, un groupe alkylthio, perfluoralkyithio ou ph^nylthio; ou 
40 bien 

(vi) un acylanilide racemique dans lequel R^ est un groupe hydroxy peut 6tre d!vls6 en ses isomdres 
optiques par formation d'un ester du groupe hydroxy avec un aclde optiquement actif, separation des 
esters dlastgreo-isomeriques ainsi obtenus, puis hydrolyse de chaque ester s^par^ en I'alcool. 

2. ProcSde de production d'un acylanilide de formula suivant la revendication 1, dans laquelle R' est un 
4S groupe cyano, nitro, trifluorom6tiivlo, chloro, m6thyle ou methoxy, est un groupe cyano, nitro, trifluoro- 
mfthyle ou chloro, R' et R*^ sont tous deux de I'hydrogSne, R= est un groupe hydroxy, R* est un groupe 
methyle ou trifluorom6thyle, A' est un groupe methylene, ethylene ou ethylldene, X^ est le soufre, un 
groupe sulfinyle ou sulfonyle. A* est una liaison directe ou un groupe m^thyldne et R' est un groupe alkyle, 
alc6nyle, hydroxyalkyle ou cycloalkyle ayant chacun jusqu'S 6 atomes de carbone, ou un groupe phenyle 
50 qui n'est pas substitud ou qui porte un substitiJant fluoro, chloro, cyano, nitro, methoxy ou mdthylthio, ou 
un groupe tiii6nylB, imidazolyle, ttiiazoiyle, benzothiazolyle, thiadiazolyle, pyridyle ou pyrimidinyle qui 
n'est pas substitu6 ou qui porte un substltuant chloro, bromo ou m§thyle, caractdrise par: 
(a| la reaction d'une amine de formule: 


15 


ROjC-CR^-A'— X'-A^'-R' 


OH 


so 


SB 



dans laquelle R^ et ont les definitions indiquies ci-dessus, avec un acide de formule: 


55 


HOjC-CR«R*— A'— X'— A«-R^ 
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dans laquelle R^ X', A' et A« ont les definitions indiqu6es ci-dessus et R* est un groupe hydroxy ou 
acyloxy tel que d^fini dans la revendication 1, ou avec un ddrivd r6actif dudit acide; ou bien 

(b) pour la production d'un acylanilide dans lequel est le soufre, la r6action d'un §poxyde de 
fornnule: 


w 



dans laquelle R' et ont les definitions indiqu6es ci-dessus et Z' repond i la formule 

16 0 

/ \ 

-CR6-CHR" ou -CR*OH-CHR"Z* 

dans laquelle R« a la definition indiqu6e ci-dessus, Z= est un groupe d^plagable et R" est choisi de manifere 
20 que — CHR"— represente —A'— comme indiqu6 ci-dessus, avec un thiol de formule: 

R'-A'-SH 


dans laquelle et A" ont les definitions indiquSes ci-dessus; ou bien 
(c) la reaction d'un compose de formule: 


dans laquelle R\ R* et R» ont les definitions Indiquees ci-dessus, avec un compose organometallique de 
R'-A*-X'^'-M 

dans laquelle A', A», R' et X' ont les definitions indiquees ci-dessus et M est un radical metallique; ou bien 
(d) la reaction d'un isocyanate de formule: 


dans laquelle R' et R* ont les definitions indiquees ci-dessus, avec un ester de formule: 

ROjC-CR»-A'-X'-A*-R' 

I 

OH 

dans laquelle R*, R', X', A' et A* ont les definitions indiquees ci-dessus, et dans laquelle R est un groupe 
alkyle ayant jusqu'S 6 atomes de carbona, sulvie de I'hydrolyse de I'oxazolidlnedione ainsi obtenue; aprds 

"""'(I) un acylanilide dans lequel R= est un groupe hydroxy peut etre prepare par I'hydrolyse de 
I'acylanillde correspondant dans lequel R' est un groupe acyloxy; ou bien 

(ii) un acylanilide dans lequel X' est un groupe sulfinyle ou sulfbnyle peut etre prepare par I oxydation 
de I'acylanilide correspondent dans lequel X' est le soufre; ou bien 

(iii) un acide acylanilide racemique peut Stre divise en ses isomSres optiques par formation d un ester 
du groupe hydroxy R= avec un acide optiquement actif, separation des esters diastereo-isonfieriques ainsi 
obtenus, puis hydrolyse de cheque ester separe en I'alcool. 

3. Precede de production d'un acylanilide de formule indiquee dans la revendication 1. dans laquelle 
est un groupe trifluoromethyle, R* est un groupe cyano ou nitro, R' et R* sont tous deux de I'hydrogene, R 
est un groupe hydroxy, R* est un groupe methyle, A' est un groupe methylene, X' est le soufre, un groupe 
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sulfinyle ou sulfonyle, A' est une liaison directe et R' est un groupe allcyle ayant jusqu'S atomes 3 atomes 
de carbone, ou est un groupe ailyle, phenyls, p-fluorophenyle, thiazole-2-yle, 4-methylthlazole-2-ylB, 5- 
m§thyl-1 A4-thiadla20le-2-yle ou 2-pyrrdyle, caract6ris6 par: 
(a) la ruction d'une amine de formule: 


dans laquelle R^, a la definition indiqude ci-dessus, avec un acide de formule: 

ho2C-<:r'(ch3)-ch2X'-r' 

dans laquelle R^ et X' ont les dSfin'itions indiqu6es ci-dessus et R' est un groupe hydroxy ou acyloxy 
comma indiquS dans la revendicatlon 1, ou avec un d§riv§ r6actlf dudit acide; ou bien 

(b) pour la production d'un acylanilide dans iequel X' est le soufre, la reaction d'un 6poxyde de 


r2 — ^ ^ — NH-CO-Z^ 

dans laquelle R* a la d6finitlon indiqufe ci-dessus et Z' repond h la formule 
0 

/ \ 

-C(CH,)-CH, ou -C(CH3)0H-CH,Z* 
dans laquelle Z* est un groupe d^plagable, avec un thiol de formule: 
R'-SH 

dans laquelle R^ a la definition indiqute ci-dessus; ou bien 
(c) la reaction d'un compose de formule: 


dans laquelle R* a la definition indiquie ci-dessus, avec un compos§ organomfitallique de formule: 
R^— X'-CHj-M 

dans laquelle R' et X' ont les definitions indiquees ci-dessus et M est un radical mStallique; apres quo! 

(i) un acylanilide dans Iequel R« est un groupe hydroxy peut etre prepare par I'hydrolyse de 
I'acylanilide correspondant dans Iequel R^ est un groupe acyloxy; ou bien 

(ii) un acylanilide dans Iequel X' est un groupe sulfinyle ou sulfonyle peut §tre pr§par§ paroxydation 
de I'acylanilide correspondant dans Iequel X' est le soufre; ou bien 

(iii) un acylanilide racemique peut 6tre divise en ses isomferes optiques par formation d'un ester du 
groupe hydroxy R' avec un acide optiquement actif, separation des esters diastereo-isomeriques ainsi 
obtenus, puis hydrolyse en I'alcool de chaque ester separ6. 

4. Procede suivant la revendicatlon 1, 2 ou 3, dans les mati^res de depart duquel R' est un groupe 
trifluorom6thyle, R* est un groups cyano, R' et R* sont chacun un atome d'hydrogdne, R° est un groupe 
hydroxy ou acyloxy. R* est un groupe mdthyle. A' est un groupe methylene, X' est le soufre ou un groupe 
sulfonyle. A* est une liaison directe et R' est un groupe p-fluoroph6nyle, aprSs quoi si R* est un groups 
acyloxy, le compose est hydrolys§ en le compose correspondant dans Iequel R* est un groupe hydroxy, et 
si X' est le soufre, le compos* est oxyd6 en le compose correspondant dans Iequel X' est un groupe 
sulfonyle. 
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NOVEL COMPOUNDS 
Keldoflhveation 

Hiis inventkm lelates to novel cooqunnuls vdiich aie andngpn leceptDrligands, to 
iDBfhods of piepaiing such compounds and to inediods for usin^ 
androgen honnone leplacemoDttiiBiqiy and for diseases modulated by the androgeniecqitor 
such as benign prostatic hypoplasia, prostate cancer, alopecia, hiisutism, bone loss, bone 
fiactuies, osteoporosis, cadiexia, and musde wasting. 

Backgroiind of Inventkm 

TliB androgen leceptor (AR) is a member of die steroid hotmonB nuclear teoqptor 
fiomly of Ugand activated tiansctiption fictois. Hus gnnq> includes estrogen, 
progesterone^ mioeiaiocorticoid, and ^ucocoriicoid iecq>tois all of whidi are activated 
by endogenous steroid homiones to contiol die eicpession of lespcmsive genes. Ibe 
homione leceptois share a modular stmctme consefiDg of a variable amino<tBni]ina] 
domain (NTD), a highly conserved DNA-binding domain Q>'ED), and a caiboj^-temnnal 
Kgand-binding domain (LBD). The DNA-binding dcnnain generates mudi of flie 
tmnsctiptionBl specificity due to its ability to discern diffoent DNA response elements 
wi& iis piamoter regions of target gaies. The LBD is cequiied for ligand dependent 
tiansciiptiona] activi^ containing boft i)B honnone-binding pockst and an inpxtant 
ttanscriptional activation fimctional region (AF2) leqimed fix' lecniitment of coaclivalDis 
and tiie oeliulflr transcriptional machineiy. 

RegulatiDD of nuclear lecqrtor activity leddes piedon^^ 
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honuone Ugand widiin (he LBD. The amino acids lining flie inteiioi of (he honnone-biiiding 

cavity define flie selectivity of the receptor for its hoimone. This allowsAR to discriminate between the 

natural ligands and non-natural ligands. 

Another levd of transcriptional control is conveyed by the nuclear receptor's environment It is 
widely accepted tiiat dififerent effector proteins (coactivators and corepressars) eidst wiftin difierent cell 
types and can lead to different patterns of gene eiqjression. Because flw confiDrmational state of the 
receptor dictates which coactivator is recruited in a given cell type, it also inq>artslransc(iptional 
selectivily. It is precisely this type of control fliat gave rise to tissue selective receptor modulators. For 
exan:q>Ie, tamoxifen is a prototypical estrogen receptor selective modulator widi diffoing properties 
wiflim breast and nterine tissues. Exploitation of the conformational changes induced by synthetic 
ligands witfam the hormone-binding cavi^ has lead to multq)Ie generations of tissue selective recqitor 
modulators for the estrogen receptor and can be applied to devdopmg moduhtors of otiier nuclear 
receptors such as the androgen receptor. 

The use of natural and synthetic androgen in hormone rq>Iacement Aerapy has been shown to 
markedly decrease the risk of osteoporosis and muscle wasting. In addition, diere is evidence that 
hormone replacement fterapy has cardiovascular benefits. However hormone lephcement (hetapy is 
also associated with an increase risk of prostate cancer. It is known that certain ^es of synAeticAR 
ligands display a mixed agonist/antagomst profile of activi^ showing agonist activity in some tissues and 
antagonist activity in other tissues. Suchligands are referred to as selective androgen receptor 
modulators (SASMS). 

What is needed m the art are conqxnmds diat can produce the same positive responses as 
androgen repkicement tiierapy wifliout the negative side effects. Also needed are androgen-like 
conpiunds that .exert selective effects on different tissues of flie body. 
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Androgen dqnivation itaapy has been the basis for prostate cancer fhei^ since 1941 when 
castration was shown to have beneficial effects on advanced stages of the disease. Honnonal 
intervention is cutrraitly based on disrupting the hypothalamus-pituitary-gonadal feedback 
mechanism to conteol the levels of endogenous androgens from the testes. Antiandrogens are 
incorporated in later stage therapies to work at the level of the androgen receptor itself, 
blocking residual androgens from adrenal sources. In spite of diese treatments, fliere exists a 
need &r an inqiroved timpy of diseases linked to disturbances in the activily of the androgen 
Teceptor. 

SUMMARY OF THE INVENTION 

The present invention provides die use of a compound according to Formula I for &e 
preparation of a medicament wherein Formula I is defined as: 



in which; 

Ri and Ri are the same or different and mdependendy selected firom the groiq> consisting of; 
hydrogen, halogen, Ci-Cio alkyl, C-Ci, substituted alkyl, C3rCio alkei^l, CrCw alkynyl, Ci-Qo 
alkoxy, C,-C,o alfeenoxy, C,-C,o allgmoxy, Ci-C,o allqlthio, C,-C,o alkerQdaiio, Ci-C,o 
aDtynyhMo, C^w aiylthio, Ci-Cje alkylsnlphonc, C,-Cio alkenylsu^ne, Ci-C,o 
alkynylsnlphone, CrCio arylsulphone, Ci-Cu aOgrlsulphozide, Ci-Cio alkenylsulphoxide, 
Ci-Cit alkynylsulphoxide, CrCio arylsul^hoxide, Ci-Cio all^haylfiiio, Ci-Cio 
aU^larylsu^dione, Cl-Cio alkylarylsu^hoxide, (VCio aryl. or Q-Cip heteroaryl, optionally 
substituted widi 0, 1, 2 or 3 groups of R' v^mb. groups may be &e same or different or R| and 
Ra may togettier form a Cj-Cio cycloalkyl group; 
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R3 and R4are the same or different and independently selected from hydrogen, halogen, 
CrCzoalkyl, C3-C7 cycloalkyl, C2-C4 alkenyl, CrC* alkynyl, C1-C4 alkoxy, CrC4 
alkenoxy, CpC^ alkynoxy, CrC4 alkyldiio, C1-C4 alkaiylthio, CrC4 alkynylthio CiOio 
alkylsutphone, Ci-Cio alkenylsolphone, Ci-Cio aDgnoylsulpbone, Cs. Cio aijdsu^hone, 
Ci-Cio allqisulphoxide, Ci-Cu alken^stdphoxide, Ci-Cio alkynylsulphoxide, Ce-Cio 
aiylsulphoxide, Ci-do all^laryl^o, Ci-Cio alkylaiylsulphone, Ci-Cto 
alliylaiylsulphoxide, Cc-Cu aiyl, Cs-Czoheteroaryl opiionally substituted mfh 0, 1, 2 or 
3 smps of R' which gn)iq)s may be flie same or dififeroit; or can togedier form a keto 
group; 

Rj is chosen from the gmp consisting of; nitro, cyano, -CI^CN> -COMe, acetic acid, 
halogen, su^honic add, -SOzCHs, aldehyde, carboxjiic acid or ester, phosphonic acid 
oresten 

R< is chosen from ibs groig> consisting of; hydrogen, Ci-Cs alkjd, halogen, CN, CO2H, 
C3IF2,CH2ForCF3; 

Rt is chosm from the group consisting of, H, halogen or Ci-Cs alkyl; 

Rs is chosen from the group conasting of; hydrogai, Ci-Cj allqd, halogen, CHF2, CH2F 
orCFj; 

X is chosm from the gtoiq) consisting of; -NH-, -0-, -S-, -SO-, -SO4, -Se-, -Te- or -S- 
S- 

Y is chosen from the group consisting of, hydrogen, hydroxy, -CH20H, methoxy, NH2, 
unbranched, branched or cyclic C1-C5 alkyl, unbranched, branched or cyclic -NH(C,.C 
a); unbranched, branched or cyclic N(Ci-Q)2, -NH(C6aryl), -N(C6aiyl)2, -NH(CrC,o 
heteroaryl), and -N(C5.C 10 heteroai3d)2, Cj.C 10 heteroaiyl wherein any of said aiyl or 
heteroaiyl groups are optionally substituted with up to 3 groups of R'which groups may 
be the same or different; 

Z is chosen from the group consisting of; C, N, or 0; 
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R' represents a member selected fiom: hydrogen, halogen, -CN, OH, CO2H, CHO, NO2, 
-NHb -NH(C,.C4); N(C,.C«)2. -NH(C6aiyi), -N(C6 vryXk, -NH(Cj.C 10 heteroaiyl), and - 
N(C*.C 10 heteroaryl)2 ; or a phannaceutically acceptable salt thereof. 

Apr^Baedo(m90inidisacoQidiiigtDfimula]»v8liBrem oi/andB2aiBH,(S)-mE(hg^ 
meftgil. (R>eftyl, (S)-^ ettyl, OO-piopyl (S)-propyl, propyl, (S).bu^l, ©)- 1- 
mBilqt-piDpyl, (S)-^lne%^pIORy^. (R)-i8opwpyl, (S)-isopiopyl, isopmpyl, 
cydo|ieiiW<Cft)2SMB,(R>Casa^ (S) -benzyl, 4.diloio-ben2gi!,(S>-3- 
mBOiyl-l-H-indolB or GS^pbovl; 

Further prefeired is a canqraund according to formula I, wherein Ri is chosen from 
Ae gro\qi consisting of; hydrogen, mefl^l, e%l, phenyl, 3-hydroxy phenyl, 
4-liydnn(y phenyl, or fonns a keto groi^ togedier wi^ lU. 

Further preferred is a compound according to formula I, wherein Bt is H, methyl, or 
forms a keto group together with Rj. 

Forto piefixied is a conpMmd acconliog to fimnuk I wheram Ks is N02^ 
orCOzH; 

F^stopm&ned B a conpsmid BccoidiDg to finmiiU I, 
F^nfiier prefeKd is a conpiund according to ftmmh I, wfaeron R7 is H OT 
Riifher pteftned is a compound acconling to fi>nnuk I, wheieia ^ 
F^sdicr prefensd is a compound accordiDg to fimniila ]^ wheieia X is NI^ 
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Finfter piefoied is a compound accardiqg to fijrmula I, wfaerein Y is H, -OH, -OMe, -N 
(CEfeCHa) 2, p^dine, or 4-mtr[)-2-jibniinD; 

Fuiftapiefensd is a ooii]})oinid accoidfog to fomuib I, vii^^ 

Even mas ps&oed is a conqsound accoiding to fen^ 

(S)-2-(4-Nilnh3-tiifh]atoii»fl]^ph^ 

(S>2-(4->Stio-3-1iifiuQnmK%l-phBii^^ 

2-Mefl]^2-(3-lrydiDxy-4-oitn>-pliBiqWDO>p^ 

(S>2-(3-Me%14-iutro-ptei^bniiiio)-lmlan-l-o^ 

[l-(6-MB%!-5-iiilro-pfyiHin-2-^aniiiiD)<ycIopen^-nief^^ 

(S)-2-($-Mietii^-5-iiitiD-pyndb-2^Bniino)2']d)ai^e^^ 

(S) -2-(6-ME%l-5-iiilio-ijyiidii^2-yfemiM^ 

(S)-2-(6-Melhyi-5-nitro-i9ridm-2-^amiiiD)-but^ 

(DL) -3-(4-ailoio-phei5r5-2-(6-inefl94-5-mlro-pyridia-2-yIarn^^ -piopaii'l-ol; 

(S)-2-(6-Me%l-5-mtro-2-pyridin-2-ylanutio>pio^ acid; 

(S>2<6-Me«Qi^5-nitro-p}iridiD'2-^amino)-propan.l-oI; 

2-(2;3-Dime%I-4-nitrD-phHQrIaiiiino)-2-iBefl5d-pro 1-ot 

(S>2-(3,5-Dimeaij^4-nitio-pliaiylaniino>butaihl-^^^ 

4-(2-Hydro3^-l,l-dime%l-etylainino)-2-trifluOtoi^^ 

4-(l-Hydioxyineftyl-cycbpentylamino>2-1rifiuaniii»di^ 

(S)-4-(l-Hydraj^eftyl-c3ck>pentylainino>2-triflu^ 
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(S)-4-(l-HydrcKpjeft^l3ra^anuno)-2-trifluo^^ 

[4-((R)-l-HydroiqmKBiyl-lJu^fanino>^^ 

[4-((S)-l-HydiaQime%l-3-ine!ag4-buty^^ 

4-(2-H)'dn>;^14-(]ia:]i^h^6%]Bidno>2-ii]eA^ 

6-(2-iIydiD3Q^l,l-dimBflQrl-dv]aiDi^ 

4-(2-HydiD}^ltl-diDieft^dhyhiiiia0)-2,3-dimefl^ 

and ^ caapwnds showed m fliB &Ibwii(g tiiUe 

shown kfliBtBbl^ and aisansnbstitueiilsmftBfbllovnogfi^^ 

NO2 group carosp(mds to fte substitueotRS m 

mdetks XRiR2YR3R4 of Fcmmh I as defined above, where 



Famnikn 
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4-(2-HydRny- 1 , 1 •(ime%l-e%laniino)-2-ine%l-baizoic acic^ 

(6-Me%tS-mtn>-2-pyridin-2-)Mno>hit^ tneftyl estn; 

2-Me%I-N-(6-iRB%l-5-iutio-pjTidia-2-^ aiim]0)-propan:2-o]; 

4- 1 (R) -2-Hydroxy-l-methyl-etliylamlno) -2-trif luoromethyl-benzonitrile 

4- ( (R) -l-Puran-2-ylniethyl-2-hydrojy-ethylamlno) -2-trlf luoromethyl-benzonitrlle 

(R) -3-Puran-2-yl-2- (6-metliyl-5-nltro-pyrldin-2-ylaniino) -prppan-l-ol 

2- (6-Hethyl-S-nltro-pyxldia-2-ylanlno) -heptan-l-ol 

3- Cyclopentyl-2- (6-methyl-S-iiltro-pyriclln-2-ylaiiiino} -propan-l-ol ■ 
2- (S-Nethyl-5-nltzo-pyxidlii-2-ylaulfanyl| -ethanol 

(1- {4-Fluoro-3-iiiethyl-pheiiylaiiilno} -cyclopentyl] -methanol 
1- (4- t2-Hydr<Mcy-l,l-dlmethyl-etliylamlno) -a-trlfluoromethyl-phenyl) -ethanone 

1- [4- ( (S) -l-HydKaymethyl-3-methyX-lJUtylamino) -2-trifluorometliyl-phenyl] -ethanone 

1- [4- (l-Hydroxymethyl-cyelopentylanino) -2-tri£luoroniethyl^phenylJ -ethanone 

[1- (4-Metliane8ulf onyl-3-methyl-phenylamino) -cyclopentyll -methanol 

2,2-Dimethyl-3- (fi-methyl-S-nltro-pyridln-a-ylamino) -propan-l-ol 
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a, 2-DliBethyl-3- |3-m8Uiyl-4-iiitro-plienyXamlno)-propan-l-ol 

4-{ (R) -l-BenzylBUieaiiylmetbyl-2-lqrdtax/-etlvlaiiilao) -2-trl£luoron8tliyl-benaoiiitrlle 

(S) -3- ( S-Methyl-5 -nltte-pyridln-2-ylamlBo) -3 -pheoylnethaiiesulCiiiyl-pxopan-l-ol 

4- ( (R) -2 •hydroxy- l-pbenylinethaneattlflsrlmetl^-etliylainiiio) -2-trlf luoromethyl-benzon 
itrilB 

ll' (t-Nltzo-phenylamiso) -cyelopentyl] -methanol 

(8) -3- (4-Bltro-phenylaiiiliie) -pentan-l-ol 

(SI -4>IleUiyl-2- {4-iiitto-plieiiylaiiilno) -pentaB-l-ol 

[1- (a-BxDmo-4-iiltre-pheiiylanliio) -cyclppeabyl] -lutbanol 

(S) -3' (2-Broiiio-4-nltro-phenylaiiiiiM] -peatan-l-ol 

(SI -2- (2-Bron»-4-nltro-plienylamiBo) •4-mstliyl-peiitan-l-al 
or a lABmtaeeudcaDy accqrtable salt diB(eo£ 

Also preferred is a compound according to Formula I, vbetm Ri or is a Ci-Cm 
arylthio moiety conq)rising an aryl-substituted sulfur-containing Ci-Cm alkyl group. 

Further preferred is a canq)ound according to Fonnula I, wherein in R| or the 
all^lsttlfur is substituted with a C6 atyl groiq>. 

lie ptesent ioventian fisdier pnmdes a phamiacendcal ccnn^^ 
orinoiB of diB cuuipuuuds accoidiiig to flip Bbov6> 

More pKfened is a pbamiBceiiticd conq»sition accoidiog to die 


Rathemune^ (he invention provides ^ use of a phamaceuticsl conpjsition according 
to die above for manu&ctuimg a medicameDt to be used in fte ticatment of a disease 
caused by a distuibance in die activity of Che andnogen receptor. 


SUBSTITUTE SHEET (RULE 26) 


17 


PCT/GB2004/004464 



SUBSTITUTE SHEET (RULE 26) 


wo 2005/042464 


PCT/GB2004/004464 


18 


According to anolfaar aspect of fba invendon fbsae is provided a coii:p)uiid as defined in 
Fcnmila ]^ pnyvided ftat^ conqnond is not conqiound Bocoid^ 


Hie specific compound above is known in flie prior art as an intermediate compound 
in the manufacture of compounds used in different technical fields, namely fee <fye 
industry (Compound Reference: Specs and Bio Specs B.V.; Catalog No. 
AK-079/11 126007). 

DETAILED DESCMPTION OF THE INVENTION 

The Mowing definttioas ap^ to fte tenns as used tou^ut dus specification, 

unless fiftcnvwe liim tHii th s^iBcific ni^JanCSS. 

The tem "androgen receptor ligand" as used herein is intended to cover any moiety, 
which binds to an andiograi leoeptor. The ligand may act as an antagonist or as a partial 
antagonisL 

A conqKJund being a '^paitial antagonist' is a con^xHind with bofli agonistic and 
antagonistic activity. 

Hie term "alkyl" as enqiloyed herein alone or as part of anoflier group refers to an 
acyclic straight or branched chain radical, containing 1 to about 10 carbons, preferably 1 
to 6 carbons in fte normal chain, ie. methyl, efiiyl, prqiy], isopiupyl, sec-butyl, tert- 
butyl, penlyl, hexyl, octyL When substituted aDtyl is present, Ibis refers to an unbranched 
or blanched alli^l gnnq^ whic^ grotqa may be fliB same or di 
point as defined wifli respect to each -variable. 


H 
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Hie lenn "substituted alkyl" includes an alkyl group eptionalty substitBted ■with one or mrae 
fimctional groiq)s which aie coimnon]^ aflached to sudi chains, such as, alkyl, aDsoiyl, 
aO^l, siyi, cycloaDQ/], hetmiary), l^dmy, cymo, nhio, ammo, laio, cadxKji or aOcyl 
este thereof and/or caiboxamide. 

The tstm "alkenyr' as entployed herek alone or as pait of anotilier group refers to a 
stiai^ w braiidied cham ladfical, coiitBiiiiDg 2 to about 10 
carbons ie. eliien^ propel^ butBi^ allyL 

IIh terin 'Ulyl" tB&iB to B^C=0{-CI^. 

TliB tenn 'Ukytiyf ' as raqdoyed hetein abiiB or as part of a^^ 
shaiglit or biaiiched diam radical, corilaninig 2 to dxiut 10 cm 
cadxms ije. eflqniyl, propyl^], butyiiyl, aS^ 

Tlie tarn "ai^" as employed hoein alone as part of armOer group 
substituted fl pH unsubstatuted aromatic img systoo. Hie terms ar^ mdiidcs monocyclic 
aromatic riogs^ po^fcyclic aiiuuatic ii^g sysbw and polyaiomatic ring syslbiiis. TTie 
polycyclic aromatic and potyaromalic ring systenis wey contain fitm two to fifur, miHe 
ptefoab^ two to flnee nngs. Referred aiyl groups include 5- or 6- moiibered ring 
systems. 

llie term '%6teroaiyf* refers to optioDally substituted aiomadc ring system ha^ 
one or more hetnoaloms such as, fer example oxygen, nitrogen and sulfiir. Tbe terms 
heteioaiyl indudss five- or six-membeTed heteiocyclic rings, polyi^lic he temai oinatic 
ring system and poIyheteiDaioiiiatic ring systems. Ibe poly heterDC^clic aromatic and 
poly heteroaFomatic ring systems may contain fiom two to four, more preferably two to 
three rmgs. Ihe term heton atyl indudes ling system sucfa as pyridine^ quinoline, ii^ 
flttophene, pyrrole, imidazole and pyiazole. 
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The temi "alkoi^ as rnqdoyed hooD alone w as put of anoto gm^ 
bD^I eflierwliaai fte (Em allgi is as defined above. Emiples of 
mdide ineflu»^, edioo^, o-prapoi^, isopnpoxy, n-haSaxy and die Eke. 

The lorn '"aiyloxy^ as en^Ioyed hetein almie (ff as part of anodiBr gR^ 
aiyl aOgrl etiia, wliaem Ihe torn ai^ is as defined dnvB. Enuiples of Bi^^ 
inchids phenc»9, ben^ioo^ and to Uke. 

Hie teim '^O^lduo" as employed herein alone or as part of another group refers to an 
alkyl Aio wherein the term alkyl is as defined above and one of the methylene carbons has been 
replaced widi suliUr. Exanq>le8 of aD^Miio radicals inchide methane thiol, ethane diiol, 
propane thiol, -(Cffij^SCCffi)*, where m + n =« 9 and the like. 

The term '^Dcylsulphime" as employed herein alone or as part of another group refers to 
an alkylsulphone wherein the term alkyl is as defined above and one of the methylene carbons 
has been replaced with sulfur.Examples of alkylsulphone radicals include melhanesulphone, 
ethanesulphone, ptopanesulphone, -(OG),,, S02(CH2)„, where m + n = 9 and the like. 

Tlie term "alkylsulphoxide" as enqiloyed herem alone or as part of another group refers to 
an alkylsulphoxide wherein the term all^l is as defined above and one of the methylene carbons 
has been replaced widi sulfur. Eitamples of alkylsulphoxide radicals include 
methanesulphoxide, ethanesulphoxide, prapanesulphiaide -(CH2),SO(CH2)b, where m + n = 
9andthelilffi. 

The term 'alkj^aryUiio'' . as employed hernn alone or as part of another group refers to an 
aiylalky Ithto wberem the term alkylthio and aiyl are as deiined above and one of die terminal 
methyl groups is substituted with aiyL Examples of -(CH2).S(CH2)b,CH2-Ar where m + n =■ 8 
and the like. 

The term "alkybiylsulidione'' as employed herein alone or as part of another group refers 
to an aiylalkyisul[d>otte niiereiii the term alkylsulphone and aiyl are as deTmed above and one 
of the terminal methyl gronps is substituted with aryl. Examples or-(CH2)b S02(CH2>»CH^ 
Arwherem + n = 8 and the like. 

The term "alkylaiylsulphoxide" ■ as employed herein alone or as part of another group refers 
to an aiylali^ulphaxide wherein the term alkylsulphoxide and aiyl are as defined above and 
one of the terminal methyl groups is substituted with aryl. Examples of -(CH2)nSO(CH2Jii, 
CH2-Ar where m n - 8 and the like. 

The teim "liTcIoaDvr' as enQ>lqyed herein abne or as part of anodiv 
saturated hydrocaibon giDiqis or partially unsahiiatBd ^cSc I^diDcaibott gmi^ 
independently containing one caibQii-to-caibon double boni The (^cfic l^d^ 
contains 3 to 4 carbons. It should also be understood ftat die present invention also 
iimhre ^chiaB^l imgs wjiere 1 to 2 carbons m fte ring are replaced by eiflier -0-, -S- or 
-N-, fluis fomiing a satmated or partiBlfy saturated hetenqcle. Examples of sudi rmgs 
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pq)eridine, pynoEdine, a mono, <3i or tri-tower aDc^amine, for manph efliyl, terfbutyl, 
diethyl, diisipropyl, 1rie%l, InbuJyl or dimefliyl-propylaniine, or a mono, di or 
Irihydns^ lower aH^lamioe, for example mono, (& or trieflianolamine. Corresponding 
internal salts may Ss&enam be fomtied. Salts fliat aie unsuitable for phamaaceudcal 
uses but which can be enqiloyed, for exan^le, fiir its isoIatiiHi or purification office 
CGnqxiunds of tiie invention or fteir phamiaceutica% acceptable salts, arc also included. 
Ptefbned sails of ^ ca]qx)UQds of fte pieseat inventiim wfaich contain 
inc^ mtmoliydiDdiloiid^ MrogBosulfite^ 
Fiefened salts of fte 0(aI^)0Ullds of finniubl wUcfa conlain an acMgraiq^ 

swtiiiin, pitasBjmn and mapiejpiiin «qTt» ""l^ pb^TTWrffl'tlCally l'W<fptnbfe W gffri^' wwinM 

IheoonqjoandsBocarding Id tbsiovealianmqr also have pr^ Any 
conqiound flmt win be converiBd in vivo Id provide file bioactive age^ 
conqxnmd of fbmnih I) is a prodiug wifim scope and spiot of die imf^^ 
prodnigs ais wen Imown in flbe ait and a conpdKnsive desoplm 
fiwod in: Q 7%e Practice of Medicinal Chemistry, Gamine G. Wermulb ^ aL, Ch 31, 
(Academic Ptess, 1996); (iO Design (^/^wdhfgs, edited by EBundgaaid,CElsevier, 
198S); and 0iO i Textbook of Drug Design and Development, P. Krogsgaard-Larson and 
H. Bundgaard, eds. C3i S, pgs 113 - 191 (Haiwood Academic Publishers, 1991). 

RmhoifaBntsofprodnagssmtEfcb fig use in Ifae presort invention incl^ 
aHl^ estos, sucb as etbyl ester, or acyloxyani^ esters such as pivaloyloxymi^l (KM). 

Tbe conqxnmds according to iss inesent inventitm are preferably administBied in 
a fhenq)eutic% effective anraunt 11k tenn 'theEEqje^ 

herein lef^ to an amount of a therapeutic agent to treat or prevent a omdition treatable 
by administration of a composition of the invention. That amouiit is Ae amount 
su£5cient to exhM a detectable fiiec^ieulic or {seventalive or ainefioralive effect The 
ef&ct ini^ indude, fiff exaiq;)]e, Ireatrnent orpreveotkm of flffi conditioos Us^ 
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His precise efiective amoimt for a subject -vM dapeoA vipoa fte subject's size and TassUSa, 
the nature and eactent of the condition being treated, recommaidations of flie treating 
pI^aciBD, and the tfaen^eutics or comlmiaticm of fliB^^ 

Scheme 1-6 ouflines flie synflietic iduIbs used for prepaiing fiie canqiound according 
toFomnilal 

Scheme 1 

Synflietic nmtes to fliese c(mq)ounds can be visuafized by fhe sidlled 
flic pi^Bffint synftetic iDuteisnotliuuting&rflis oivcohQn. 4"Fhin)-l'"nitio*2- 
tDflunon)E%l-benzBne (la) and 4-fh»RO-2-niBfl9l-l-nilio-benzeaB (lb) woe aiq>byed 
as starting matedal m scteme- 1 and is oonmnnally obbdnable. 

Sdieme 1 dq«ts a synfliesis of ccmpmnds of 
andisconnsctedtO|dien^ring.Condensalinnofc onip o iin d(la)withdiflfaBntp-ainino 
alcohols and di-is(popyl ediybminB in DMSO gsve conpnind 3 (exan^les 1-4) m 
quantitBlive yield. Ibe leactions were perfonned in a microwave oven at elevated 
temperatme fin: a short time. Compound (lb) was used for producing die compound 3 
(examples S-7) and similar conditions were adopted as in exanqdes 1 -4. An aUemalive 
m^iod was used for the ^^tej^ssbon of ocanple-S. He leactian according to flie 
alternative mefliod was peiftnned by healing flie conqnund (lb) and 
pentanol m a sealed tube. 

(1a)RB = CF3 , , 

(1b)R6 = Me 2 3 
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Scheme! 

Confounds 9 (examples 8-15) woe prqiaied fiom starting iDaterial 6-ci]lon>-3- 
iiitiD-2-pico1ine (amqwund 4). Starting material was synfbesized in tinee steps starting 
vi&x con^xnind 6-amino-2-picoline using flie UtBrabne procedure. NitraliiDn of 6-aipK>- 
2-picdHne was accomplished by ccsicentraled sulphuric add (H2SO4) and concentrated 
nitric acid (EMh) and provided 6-anmo-3-nilio-2-(«co]ine (Baumgaiten, H. E. and 
CMen Fan Su, tt JACS 74 (1952) 3828; Paiker, E D. and Shive. W. JACS 69 (1947) 63). 
Treatment of 6-amino-3-DitiD-2-picQ]ine widi sodium nitaitB provided 6-hydroxy-3-mtro- 
2-picoline, which, when leaded wifli PC% and FOC^, provided 6-diloro-3-nitro-2- 
picoline (Baumgarten, E E and Chicn Fan Su, H. JA(^ 74 (1 952) 3828). 

Scheme 2 shows the synfliesis of cwnpoimds of formula I in which Z is N and is 
H. Condensation of 6-CWoro-3-nitrD-2-picoline and 2-aniino-2-Tne£l5'l-propan-l-ol in 1- 
pentanol and &e mixture refluxed under inert atmosphere gave con^und 9 (exaiq>le-8) 
as yellow crystals. 6-Chlon>3-nitro-2-picoKne can also be purchased as commercial 
starting material The reaction time was reduced by using a microwave ovra. 
Condensation of conqjound 7 wifli diflferent p-amino alcohols (8) in the microwave 
provided compound 9 (examples 9-13) in quantitative yield Synthetic routes to these 
compounds can be visualized by fte skilled person. Reaction of compound (10) widi L 
alanine provided compound 11 (example- 14). Reduction of the acid confound (11) by a 
reducing ag^ such as lilhium ahmimim hydride (LAH) produced conipound 9 (exanqde 
15). 
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4 5 6 



9 

7 8 


10 11 
Scheme 2 

Scheme 3 

Syn&esis of conqwunds according to fommla I, in vAash Rj and R; are Me and 
comieclEd to the phenyl ring is shown in Schenie-3. 4-Flucm>-2, B-di-mefl^i-l-naio- 
benzene (1 3) was enqjtoyed as starting material in schenie-3, which was produced by ibs 
mtialim of confound (12) wi& fimmg nitik: ackl in acetk; a^ 
Condensation of 2, S-dimeftjd-fiaoro-benzaiB wi& p-amiao alcohols atfajgher 
tBnq)eratiir6 gave conqraund 14 (example 16). 
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12 13 14 

Schemes 

Scheme 4 

Sdime 4 depicts a syndesis of conp)mKb of fommla I in which R6 and are Me 
and comiBcted to llie phenyl ring. Condensation of conqmnnd (15) with (S)-2-amino- 
butan-l-ol and di-isqpropyl ^:^lamine in DMSO gave c(»iq)ound 16 (exanq^les 17). Hie 
leactkm ^ peifbmied in a microwave oyoL 



IS 16 
Scheme 4 

Schemes 

Reduction of nitro con^pouDd to amine yns aoconplished 1^ die treatment of sodium 
M)su^)hatB widi e&anoL Afier wotk-i^ ia amines weie used far fte next step wiflunit 
any fiiiflier purification. Reaction of amine with polassinm cyanide and copper cyanide in 
water gave conqwimd 19 (exanqjles 26-28). (CKvc, D.L. etaL JOC 52 (1987) 1339-42 
and Vogel ejqjt 6.76). Some oflier exan^les of conqwund 19 were made by an 
alternative mefliod utilizing a microwave oven. Similar reaction conditions as those used 
in schemB- 1 and 5cheme-2 provided conipound 19 (ecamples 18-22). 
Conversiai of die nitdle form of conpjund 19 to benzoic add conqxmd 20 (exaiqple 
87) \m peifi)imed in a lefluxed aqueous sodium Iq^droxide soL^ 
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17 


18 


R8 = CF3,Z=C,IV=H 
R6 = Me,Z = C.I^=H 
Rs-Me.ZsN 



>H 


20 


19 


Schemes 


Scheme 6 


Scheme 6 depicts a Byuthesis of oonqxrands of fomnila I ia which and Rt are Me and 
is connected to &e aOiyl chain. Condensation of 6-diIoio-3-nitio-2-picoiiDe wi& glycine 
me%l ester tydrochloride and trie&yl amine in DMSO gave conqwund 22 (exanq)le 
88). Coniwund 22 was treated with methyl magnesuun bromide and afier HPLC 
pmificadoQ gave conqxnind 23 (exaiiq>le 89). 



21 


22 


23 


Scheme 6 
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EXAMPLES 


Hie fbDowmg Examples lepiesait preferred embodimenls of the preseat invenlioa 
However, ftey should not be constmed as liiniting flie inveolion in any way. The *H 
l^MR spectra were consistent widi flie assigned sttuctuies. Mass spectra were recorded 
on a Peddn-Ehner, API ISOEx spectrometer, wifli ttubo 'Ion spray" on negative ion 
mode (ES-1) or poative (ES+l), nsing a Zorbax SB-C8 oohmm (LC-MS). Hie 
microwave leacdons WBie pa&imed in a FeiSQi^ 


2-Meftyi-2-(4-nilr()-3-trifluorDmetti34-phenylaniino)-propan-l-ol 

4-Fhioro-l-nilio-2-trifluoiDmeflij4-benzene (1226 g, 5.86 mmol) was dissohred in 7 mL 
DMSO and 2-amino-2-iiietfi)^propan-l-ol (784 mg, 8.795 mmoT) vras added, followed 
by diisopiqpyl diamine (DIPEA) (985 mg; 7.622 mmoQ. Hie leaclion was healed to 
180 "C fin- 900 seconds in a mioowave oven .(PatatnetBr5: high absoibance, fixed holding 
time, pie-stiiiipg 25 seconds). Tbs mixttnB was dihrted wi& 20 mL of ElOAc and dien 
fluee times with an aqueous sohition of ammonium chloiide 94II4CI). Ihe 
organic phase was coQecled, dried widi MgS04 (anl^drous) and fitteied. Tb dry organic 
phase was evaporated in vacuo. The crude product was a bright yellow powder. Hie 
crude product was purified on a silica cohmm wifli 5:1 n-heptane: EtOAc as mobile 


Example 1 
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I^iase. Hiis gfwe 1,1 g (68 %) of 2-inE%i-2-(4-iiitio-3-tdBnDiraxjBflq(l-p!K^^ 
propan-l-k)] as a yeDow solid, M/Z= 278 


[l-(4-Nitro-3-tnflnoiDiiiB%l-pbBay]ainioo)-cy(^^ 

4-FliioiD-l-mtiD-2-lnfhi(m)niB^ (122 mg, 0J83 inmoI) -was coupled wifli (1- 
Bnnno-cyBlopenlyI)-m6&anoI (101 mg, a875 mmol), DIFM ^.S 0.700 mmol) in 
DMSO 0.8 inL, using fbe same prooedorB as descnbed in Exaiqite-l. Hiis gave 120iing 
(68%) of [l-(4-nitio-3-tiifluonniie%l-p]]eiiylBnii^^ as a yellow 

powder. M/Z = 304. 


0S0-2-(4-Nitro-3-tiifluoiDn)Bfiiytpheay]amin^^ -ol 

4-Hum(Hl-mtnh2-1rifluoiomBfl^1}Q]zcne (119 mg, 0i69 nmol) was coq)led with (S)- 
2-aDiiDK)-3-pheiQrl-propan-l-ol (129 ntg, 0.8S4 mmoO, DIFEA (88 mg, 0.683 mmol) in 
DMSO 0.8 mL using ihe same pnwedme as desoibed in Example-l; Hiis gave 112 mg 


Eiample2 
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(58%) of (S)-2-(4-nitro-3-tiifluorome%l-pheayiam^ as yeUow 

ays1aIs.M/Z=340. 

Example 4 

(S)-2p(4-NitrD-3-trifiu(m)me%I-i]^ 

4-F]u(m>-l-iiilio-2-tnfluainnie^^^ (122 mg, ()i83 mmol) ms coqded yn& (S)- 
2-aimDO-bulBn-l-ol (78 mg^ 0.875 mmol), DIFEA ^1 mg, 0.700 mmd) m DMSO 0.8 
mL using (be same pnioeduro as described in Exaiqde-l. Hus gave 107 ng (67%) of {Sy 
2-(4-nibxv3-1riftuoRimB%l-pihBn)iamiDo>^ as yeSm oily aystab. - 278. 

^amQteS 
2-MBfliyI-2-(3-liydraxy4-mfro-itoylaniii^^ 

Method- A: 4-Fluoio-2-mBflQ4- l-nitto-benzene (113 mg, 0.728 mmoQ was coi^led wifli 

2-aniiDO-2-iD6%l-piopanrl-ol (84 mg, 0.947 mmol), DIPEA (122 mg, 0.947 nmol) in 

DMSO 1 2 mL using Hast same procedure as desoibed in Example- 1 . The ciude product 

was purified OD a alica coiunm 1:1 ii-hqitane: EtOAc as 

mg (44 %) of 2-mBftiyi-2-(3-ms%14-nilro-|iheiiylaminD>piopaih 1 -ol as yellow powder. 

M/Z=224. 



SUBSTITUTE SHEET (RULE 26) 


wo 2005/042464 


31 


PCT/GB2004/004464 


Method-B: 4-Hiroro-2-niBftiyl-l-nitro-beiizene (233 g, 15 mmol) and 2-ainino-2- 
mefliylpropanol (2.67 g, 30 mmol) were heated witii stinrng at 160°C in a sealed tube 
ovonighL Hie reactioa mKbie was dflnted wMi EtOAc and purified by fla^ 
dmnnatogi^y (diy application; 14% BOAc in hexane EtOAc) to afford 2.85 g 
(85%) of the ^nieflgt2-(3-liydiD3q^-4-irilio-iiheny^^ 



4-Fluoio-2-]iiefli^l-iiitiD-beiizene (107 mg, 0.689 mmol) was coupled wib (1-ammo- 
cydopeatyQ-mefliaiiol (103 mg, 0.897 mmol), DIFEA (116 0.897 mmoQ in DMSO 
12 oiL using llie same pnceduie as described in Bxmph-l. The crude product was 
purified on a silica oohmm with 1:1 sheptane: EtOAc as mobile phase. This gftvc 76 mg 
(44 %) of [l-(3-mfia^4-nitrD-phei9lamirio)-cycbpeniyQ-iiieflianol as a yellow powder. 
M/Z»250. 


Example? 



(S)-2-(3-M^4-mlrD-phBn^amino)-hiitan- l-ol 
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4-Fluoio-2-niefli54-l-iiilro-benzene . (102 mg, 0.658 mmol) vras coupled with (S)-2- 
amino-butan-l-ol (76 m& 0.855 mmol), DffEA (111 mg, 0.855 mmol) in DMSO 12 mL 
using llie same procedure as desciibed in Exanqile-l. Hie cnide product was puii&d on 
a silica column wifti 1:1 n-heptane: EtOAc as mobile phase. Hiis gave 85 mg (58 %) of 
(S)-2-(3-mefli)^4>mtiD-idiBiqr]amino>biitan-l-ol as ydlm oil M/Z = 224. 



2-Me%l-2-(6-meflyl-5-nitro-p>Tidifr2-ykimio)-propan-l-ol 

(a) Cone. 1^804 (140 ml) was cookd in an ice-salt batJi and molten 6-aniino-2-picoline 

(30 g, 0277 mol) was added in portions with good stirring. To this brown, viscous 

sohitim vdui^ was maintaiDed at 0°C was added a cookd (O^Q 

(21 juO md c(m& HNO3 (21 mO diq> wise over a period of apprax. 1.5 Ira^ 

oiaqge reaction mixbns was stined for an ad^ 

wami dowfy to iDom taqieialuie over niglbL lliB.brii^ 

baft) ftr 1 far followed by Ihr at 100°C (catefi% oontiGined tEnq)etaliiie). The leactian 

mixtuie was cooled to 0° C (ice bafliX poured ovra: ctadced ice and neutralised by addition 

of a coDsenfaated aqueous NaOH solution. The yellow jnecqntate was filtered and 

washed well wifli ice- water. (The fflttale was put in Ibc lefiigerator; additional product 

was precipitated together with fte salts.) The yellow product ^/as suspended in water and 

divided into two portions, each of them subjected to steam distillation in turn. Tlie yellow 

rraction mixture became more "transparenf after wme his, but Has collected steam, 

containing 4-aniino-3-nitro-2-picoIine, was still ydkm aBa 6 hs. The steam distiUatioa 

was stopped ailff 8 his, the residual part of file reacdon inixtuie was fiheied a^ 
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evaporated to dryness. 'HNMRODzO) showed a nrixture of 2-3 connxMnids. The rmtm 
was washed with; CHC%, EtOH (x 2) and CRCk leaving 20.4 g (48%) of pme fr-anmio- 
3-nitro-2-picolme. 

(b) 6-AmiQO-3-mtn>-2-picolmB (20 g, 0.131 mol) was suspended in a mixture of cone. 
H2SO4 (23.7 ml) and water (33S ml). More cone. ^^S04 (20 nd) was added under ice- 
cocding hut file atnine did not dissolve ooiqdetely. Ihe su^^^ 

g) befine a sobdan of NaNQz (13.53 g, 0.196 mol) in wator (40 ml) was added drop 
wise. Gas erohitiQn was observed. Ilie 1m)wn sn^iaisim 
ffltered and wadied wifli water. IIk 1m)wn product wffi dried (fieeze di^ 
15.78 g (78 %) of 6-faydnB7-3-nitiD-2-pico1inB. 

(c) To 6-Hydnny-3-mlio-2-irico]ine (15.73 g, 0.102 mol) was added PCIb (5.73 g, 0.027 
mol) and POC| (2.9 ml, 0.032 mol). H)is nuxfaoo was heated at 1 10- 1 1 S°C for 3 his. 
However, fliB amount of FOC% added was onty enough to moisten fle starting malBiiid. 
More ?OCk 0 ml) was added, tiie reaction mixture heated at 1 10- 1 1 5°C but aofy 
sublimation of FC% (100°C) was observed. DMF (5 noQ was added and the sohition was 
heated at 1 IS'C fiv 5 his, cooled and poured into a shish of ice and water. A beige 
product precipitated and the water suspoision was stirred for 48 hrs. The brown 
precipitate was filtered off and washed widi wato:. Purification by diy-flash 
dichloromefliane yielded 1053 g (62 %) of 6-chloKh3-nitto-2-picoline. 

(i) 6-Chloro-3-nitio-2-picoline (6.055 g, 35.1 mmol) and 2-amino-2-iiiediyl-propan-l-ol 
(62 g, 73.7 mmol) were suspended in l-peaoianol (30 mQ and flie mixture refluxed under 
inert atmoqibere overnight The flnn Is^'er chromafogF^y (dicMoromeftane 4/EtOAc 1) 
revealedsome remaining starting material, so ibs reaction was refluxed for ano&er 3.5 
hrs. lbs reaction mixture was cooled and water was added under stining. A sticky, 
yellow precipitate was filtered o£^ washed w^ wifli water and dried. Ibe crude product 
(6.04 g) was re-aystaOised fiom eifiier pentane-acetone or dicMraomefliane. Collecting 
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the crops fiimishe d 5.71 (72 %) of 2-inefli^2-(6-iiieftyi-5-nitahpyiidiiir2-jd^^ 
propa&-l-ol as yellow crystals. ML=72S. 



[l-(6-^fediyl-S-nilro-p!yridiit-2-^aiii^ 

6-CWoro-3-iiitio-2-picoline (22 mg, 0.13 mmol) was coiqjied wifli (l-amino- 

cyclopeat^-ioeflianol (31 vag, 027 xaaxS), triefhylamine {0.O2S toL, 0.18 mmoQ in 2r 

paibiKil (1 mL). The leacliori was hBoted to 180 T for 2 h in a ^ 

ovenCPaiBiDBleis: hig^ absoibaiice^ fixed hdd^ 

imxturB was dihled \n& 20 mL of ElOAc and thm 

{diase was coUectBd, dried wi& aniQdious MgS04 and fiheted Ite dt^ 

was evqioraiBd and purified on a alica cofainm widi 5:1 n- 

phase. Hiis gave 9 mg (28%) of [l-(S-iiiefl9lrS-idliD-pyriditi-2-yki]im>cy(^^ 

meflianol as a yellow BOM M/Z = 251 

ExanmlelO 

- 0 

(S)-2-(6-Me%l-5-iiibo-pyiidiih2-y]aniiao) 2-pknyl-e^ol 
6-Cbl<BO-3-mtR>-2-piooliDB (22 mg, 0.13 imnol) was coupled wi& (2-ainiD0-2-pbaiyl)- 
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propanol (34 mg, 025 mmol) in triefhylamine (0.030 mL, 0.25 imnol) in DMSO (I mL). 
The reaction was heated to 140 "C for 1200 seconds in a microwave ovenCParameteis: 
high absQA>anc^ fixed holding time, pie-stirring 25 seconds). The mixture was diluted 
wifii 20 mL of EtOAc and ften washed with MUQ (aq) three times. Hie orgmic phase 
was coQected, dried with anl^droos MgS04 and fiheied. llie dry organic phase was 
evqxnalBd and purification on siHca column wi& 5:1 n-H^^ 
(63%) of ^>2-(6-iisa^S-nit[D-Fyiidinr2-ylam!no) 2-phai)r]r6fliBnol as a ysSkw soKd. 
M/Z=273. 


(S)-2-(6-Meftiyl-5-nitn)-pyridinr 
2-y]aniino)-3-piiBiiy'l-pr(q>aa- 1-oL 

6-Ch]on)-3-nitR)-2-picoline (30 mg> 0.17 mmoQ was coupled wilh (S)-2-amio0-3-pbBDyl- 
propan- l-ol (32 mg, 021 mmoQ, sodium aoefaiB (28 mg, 034 mmol) in BOH (2 mL). 
The Inaction was healed in a roigowaveovm fa 20 min at 130 °C and ftenaddiri^ 
20 mimites at ISO The reaction was quffidied wifii a saturated aqueous soMon of 
NaHCOs and extracted with EtOAc and evs^xnated. Purification on a silica column with 
a gradient solution of hqrtane: EtOAc gave 24 mg (48%) of (S)-2-(6-me£h!yi-5-nitro- 
pyiidirt-2-]Mao>3-pliai^-piopaii- l-ol as a yellow solid. M/Z = 287. 


Example 11 
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Example 12 



(S)-2-(6-MeflQ^-5-nitn>pyridin-2-y]anrinD>buto 

e-Chloro-S-niho-l-picoline (30 mg, 0.17 mmol) was coupled wifli (S)-2-anaino-butan- 1- 
ol (32 mg, 021 mmol), and sodium acetate (28 mg, 034 mmol) in BOH (2 mL) using 
fhe same procedure as described in Exanple-13. TTiis gave 21 mg (53%) of (S>2-(6- 
iiiBflQi-5-iiitiD-pyiidiih2-y]amiDO>bataihl-61 as a yelbw soHd M/Z = 225. 


(DL>3-(4-Chloro-phaiy0-2-(6-me%l-5-m1ro-i^Tidin-2->1amino>^ 

6-CMon)-3-nitro-2-picoline (50 mg, 029 mmol) was coiqjled wifli (DL>2-amino-3-(4- 
cHoro-phenyO-propaii-l-ol (103 m& 0.55 mmol), in triefliylamine (0.077 mL, 0^5 
mmol) in DMSO (1 mL) using fte same procedure as desaibed in Example- 1 but at 140 
•C TWs gave 23 mg (45%) of (DL)-2-(6-meftj^-5-nitro.pyridiD-2-ybDmDD>3-(4-chl(mh 
{d]eiiyI).propBn-l-ol as a yfSkm solid. M/Z = 321. 


EcunplelS 
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EmnoleM 



(S>2-(6-MeflQd-5-iiitio-2'Pjfiidin-2-^ainii»^ acid 

6-CM>ro-3-Dibo-2-piooliDe (62 wg, 0.36 mmol) was ooq)led wib L-alaninfi (80 mg, 
0.90 mmd) and sodium acetate (78 mg, 0.95 nmu)^ in DMSO ImL Theieac&m^ros 


fixed holding tim^ ine-stitiiDg 25 seoinds). The oiide misd^ 
salmated aqueous sohidon ofl^CL The leaclicm mi^ 
11^. Ihe erode leactkm mixtme was exbm:ted wi^ 
kyeis ¥^ washed wi& water and bane. Pudficatian on si^ 
ClfcCb-MeOH-HOAc gave 60 mg (74%) of (S}-2-(6-me%t5.i]iln>-2-pyridin-2- 
^annno)-piopiaiiic acid as a yellow soM M/Z - 225. 


(S>2-<6-Mefliyl-5-mtio-2-py]xiin-2-)teiiio>propionic add (60 mg, 027 mmol) was 
added to a mtrogoi-puigBd flask. wiSi IiAIH4 Q.7 mg, 0.71 mmol). The reaction mixtuiB 
was lefhKed 2 h and ften albwed to leacfa room tBnq}erabii6 and to 


healed to 140 °C for 600 seconds in a microwave I 


1 (PBRunetars: Ugh absQibanoe> 


Example 15 
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sequentially adding E^O (1 mL), NaOH (IM, 1 mL) and %0 (1 mL). Hie shmy was 
centiifiiged and flie piec^atBd ahnrrinum salts were washed with dichloromeOiane. Hie 
combined filttales were evirated and purification of fte lesidue on a silica ootunin wi& 
heptane- EtOAc (3:2) gave 13 mg (22%) of (S)-2-(6-inefl^-5-mlro-pyridiih2-ylaniino> 
propan-l-ol as a yellow solid. Wl =211. 


2-(23-DinJe%l-4-ni(io-phBi]^aniino)-2-inefly 

Fuming nitric acid (1.4 g, 203 mmol) was cooled to 0°C and acetic anhydride (2.89 g, 
IZA mmol) was added. Hus sohition was added to a cold (0°C) soMam of 3-fuoio- 1,2- 
dmediyibenzBDe (1.0 g; 8.1 mmoQ in acetic anl^dride (4mQ over 10 mk Ite 
nnxlure was stinsd 25 ndn, ponied dowly over ice and 'flie water solution ei^^ 
widiEtOAc(x3). The coOectedoisamc phase was washed wiflidihitedsaluialBd 
aqueous sohition of NaHCQs followed by bine before ev^Kjiation to diyness. The 
lesidue was flash purified CD a silica gel oolunm using hexane as a molrik p^^ 
2^-dimBagfi-4-flQoio-l-iiitiD-ben2BDe 0.74 g (54!^) as ayellow oil wUcb crystallised 

The fluoride (0576 & 34 mmol) was mixed wifli 2-amino-2-mefhylprqpanol (0.61 g, 6.8 
mmoQ in a lube^ and fliB lube was sealed before immosing it mto an oil bafh and heating 
at 160T for 5 days. IIX:; (Hexane) showed lemaming slaiti^ 
mixtuie was cooled and dihiledwifliEtOAcbefisc purification by flash silica gel 
chromatogr^hy (dry plication; 6:4 hexane and EtOAc) to give 0J4 g (59% lecoveiy) 
{£ foe starting material 23-diniBfliyM-flnarD-l'-mln>*benzene and 020 g (61% based on 


Example 16 
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recovered starting mataiaO of fte 2-(23-dbiiediyl-4-iutio-pliBn34ammo)-2-iii^^ 
propaa-l-olM^=238. 



(S>2-(3^-DiiiieSi^4-mbx>pheDjUi^^ 

(S)-2-Aiimio-1nilan-l-ol (41 mg, 0^1 mmol) was dissolved in DMSO ^ (iL) and 
DIPEA. (80 fiL, 0.461 mmol) added 4-Ft[ioro-2-tnfhiatDme%l-beDZQnMB (6Qn^ 
0354 mmol) was added and ftereactioo mixture was heated to 160 "C&r 900 seconds in 
a micanowave oven (PaiametBis: Ifi^ absod}ance^ Fixed Hol^ 
sec)L The leaciian mixime was flien dihited wib EiOAc and was^ 
solution of NHtCl Tlie oiganic ]diase was fliffi dried and evj^Qote^ 
I product was punfied en silica colnnmwib 3:1 itheptane 

Tliis provided 22 mg (26 %) of (S}-2-(3,S-dimBfl]yM-nitn>-ito3Mno>b^ 1-oL 
M/Z=238 



4-(2-Hyd^}:^l,l-dmletb^e%lamiDO>2-1rifiuaIDmeflly^ 
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2-AiiiniD-2-meftyl-propan- l-ol (25 mg, 0275 vamoT) was dissolved in 0.7 mL DMSO 
and DIPEA (36 mg, 0275 nnnol) was added. 4-fluon)-2-lrifluorome%l-benzonitrile (40 
mg, 0212 mmol) vm Hasa. added and Hie leactioa was heated to 140 °C for 1 100 seconds 
in a microwave oven ^arametHs: Iri^ absoibance, fixed Mding lime, pie-stining 25 
seconds). The reaction was then dihited with 10 mL EtOAc, washed wi4 an aqueous 
sohition of KH4G, dried widi anhydrous MgS04, fiUered and (hen the organic phase was 
ev^oiated in vacuo, lbs crude product was purified on silica cdhumwiOi 3:1 n- 
heplaneEiOAc as file mobile phase, dissolving erode 
phase, an irisolubte precipitBtB was collected Qa analysis flus showed to 
product M insohibk pteci[HtBte was dissolved in acetane, cditB ™ was added, 
wfaeieafiBr flie acetame was em^jotated The cditB was fliea q)^ 
wifli 2:1 n-heplanKEtOAc as Ifae mobile idiase to give 34 nqg (62%) of 4-(2-bydn»7-l,l- 
dirncfliyl-efliylBriiino)-2-1iifiuorcoieflQ'tbGozooil]ile as beige crystals. M/Z — 258. 


4-(l-HydiDX3'm^Q']r(^l(^)eafylarinQo)-2-trifluorcRiiefl^ 

4-Fhioro-2-1iifluoiDmBfliyl-benzonitrile (40 mg, 0212 mmol) was coupled with (1- 
amino-cycIc^tyO-mefiianol (32 mg, 0275 mmoQ, and DIPEA (36 mg, 0275 mmol)in 
DMSO 0.7 mL using flie same procedure as described in Example-8. This gave 23 mg 
(38%) of 4-(l-bydro9Qan^k^lopea[^^amino>2-tiifiuoRm%^ as vMb 

powder. M/Z -284. 


Example 19 
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Example 20 



4-Euon>-2-tiiflaonimea9l-1>enzQiiiirile (40 mg, 0212 mmol) was caaplei wifti (S)-2- 
ammo-buto-l-ol (25 mg, 0275 mmoQ, DIPEA (36 mg, 0275 mmol), in 0.7 mL DMSO 
using &e same procedure as descabed in Exanq)l6-8. Hus gave 17 mg (31%) of (S)-4-(l- 
l!^diD!)^me%l-cyclopeot^amino)-2-trifluo^^ as 'wbito aystds. WZ 

= 258. 


(R>4-(l-Hydro)QTne%l-butylamino>2-trifhiMp^^ 

4-Fluoro-2-trifluorcmiefliyl-benzonitriIe (40 021 mmol), ^>2-Amino-pentan-l-ol 
(32 mg, 027 mmol) and DIPEA (47 fiL, 027 mmol) was dissolved in DMSO (1 mL) and 
lieated to 180 °C fiv 900 seconds in a mioowave oven ^aiameteis: Fixed Holding time, 
Hig^ absoibancB, pie-stining 25 sec.). Tie cmde product was diluted with CShCh. and 
washed wiSi an aqueous sohdon ofNHtCl The organic phase was sepa^ 
evq)oratBd in vacuo. Tlie cmde proAict was pmified on a s3ica colunm w& 
heptane: EfOAc as fle mobile phase. This gave 39 mg (68%) of ^H-(l-l9di°>0'°iBaiy)- 
bu^amino)-2-trifhioiDmBfliyl-henzoni(Tile. WZ = 211 


Example 21 
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Example 22 



4-Plu(m}-2-1rifluoiromed]^beiiz^ (40 rog, 021 vmS) was coufded vnft (S)-2- 
Anmo-pentaitl-ol (32 mg, 027 mmolX DIPEA (47 )iL, 027 mmoQ in DMSO 1.0 mi, 
using the same prooedmB as desoibed in Exaiiipk-21. lUs gave 24 ntg (42%) of (S)-4- 
(1 ■hyrtroxynTfiffyV^itylflntiii^)*^-*^^^^*^n***^!^^*y^'^^ ^*^^^ "MJZ ^ 272 


[4-(R)-l-HydiDi9mfiflQrl-b%Ianiino)-2-trifiu(m^ 

(4-Flu(mh2-1iifluoiDm^i^|d]si9Q-acelnmti& (100 mg, 0.492 mmol) was dissolved in 
DMSO (3.5 mL) and 0EO-(-)-2-Anmo-l-peDtanol (66 mg, 0.634 mmol) andpyndme (52 
ftL, 0.634 mmol) was added. Tbe leactian was heated in microwave to 170 "C for 900 sec 
(ParameteTs: 30 seconds pie-sttrdng, holding time on, nomial absorption). The mixture 
was diluted with EtOAc and washed wifli aqueous sohition of NH|Ac. The water phase 
was washed wifli EtOAc and flie (xganic phases were pooled, dried with MgS04, fiUeied 


Example 23 
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and evaporated in vacuo. The crude product was purified on a silica cohmm witib 5:1 n. 
heptane: EtOAc as flie mobile phase. His gave 2.1 mg (1.5 %) of [4-(R)-l- 
lQfdiDqiiie1lQ^buts^amino>2-1i^ WZ = 286 

EMmDle24 

[4-(S>l-HydiooQfin^hyI-butylBiii^^ 

(4-Itoo-2-tdflu(RDnoBdiyl-pben^-acelDmti^ (100 wg, 0492 mmol) vm oouided wifli 
(SH+)-2-AintnD-l-peiilanol (66 mg, 0.634 mmol), Pyridme (52 |iL, 0.634 mmoQ, in 
DMSO (3.5 mL) using Ob same piocedure as described in Example-23. This gave 22 mg 
(1.6 %) of [4-(S>l-l9drmQraBfli)4-buty]amiiio)-2- 
M/Z»286 



. [4-(S>l-HydiraQ/nKflqflO-inBflQ4-but^^^ 

(4-nuoro-2-trifluorom£%i.i4en^-aceton^ (119 mg, 0i84 mmol) was coi^jled wifli 
L-Leucinol (89 mg, 0.759 mmol), Pyridine (62 fiL, 0.759 mmol), DMSO (32 mL) using 


SUBSTITUTE SHEET (RULE 26) 


wo 2005/042464 


PCT/GB2004/004464 


tiiB same procedme as desoibedm E)QDnple-23. Hiis g»ve 16 mg (li %) of [4-((S)-l- 
iQfdno^niBfliyl-S-niefivtbufybi^ M/Z » 300 

Example 26 



4-CZ*Btl'''^nHQ^ 1, 1 *diiiieflQ^eflQPlBiiik^ 

Hie 2riiiefli^2-^-l9drQi!iy-4-mlro-pben^^ (360 ng, 1.6 mmol) was 

dissolved in eflianol (2frinO aDdN%S204 C223 g, 12.8 mmol) uras added and flu solution 
heated Bt 80°C overnight IliB solveDt vas OT^parated and ^ 
partitioned between 1 0% aqueons soMon NaHGOj and EtOAc. The wata idiase (pH - 
neutral) was extracted wifli EtOAc (x 3), die coUected organic phase washed with hnne 
and dried ^gSO*). The 2-(4-amino-3-nK%l-plimylaronK))-2-mB%l-propan-l-ol was 
nsed in fliB next stq> wiSraut Mier punfica&m. (Tbe amine (]]dc^ 
brown spots upon standing.) 

Sodium mtritB (NaNOj) (190 mg, 2.73 mmoT) in water (2.5 ml) was added to a solution 
of amine (500 mg, 2.5 mmol cone. HClAice (2.5 ml^ g) during 5 min. followed by 
neutraHsationby addition of solid CaCOs- KCN (391 mg, 6 mmol) and CuCN (269 mg, 
3.0 mmol) m water (1 ml) was heated at 60''C (oil bafli) and flie cold, neutral diazonium 
salt sohitian was added drop wise over 15 min. Gas evdulian was observed and the 
resulting suspension turned bright and strong orange. The reaction mixture was heated at 
1 lO'C for 30 min, cooled, diluted wifli wato: and EtOAc and filtered toough celite. The 
water phase was extracted wifli EtOAc and tibe collected organic {diase washed wifli brine 
and dried (MgS04). Ibe cnide product (491 ntg) was purified by fash chmmatogi^y 
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(Hexane; Hex/EtOAcr, 7:3 1:1) giving flie reduced c<HH»und 2-iiieftyl-2-(3-lq«ln»qr- 
piniylaniino>propai>-l-ol (93 mg) and 4-(^lQidioxy-14-dime%l-eih)Uo>2- 
niefli)4-benzanitnle (108 mg, 21%) as apale yellow solid. = 204. 


6-0^HydiO3^1,l-dimBfl^e%iaiiimo>2-niea^in^^ 

2^MBfiQfl-2-(6-tiied]^5-mliD-p!yridiih^)teira (1.08 g, 4.8 mimd) was 

dissolved in 75% aqueous efiianolfflidN%S204 (3.9 g, 24 imnol) was added mpoitions. 

IliB iBacdon mixbne \ras heated at 60°C for 30 

dffiwed M (novetsion. IliB heat was tamed of^ 4ie leactim 

andnesttea9)eratui6 andevapoiatedtD dryness. To tins lesidaB was added NaHCXh (S% 

aq.) and EtOAc, die phases sepanded and fhe water phase (pH 7-8) eodractedextensiveily 

wibEtOAc. (Ihe product is vaywater-siduble and it is probably better to do a confine 

esh3CtiQnwifhEtOActogetahighBryidd).Theconectcdoisan^ 

wifli brine before diymg (MigSOf). '^'^'''i}^ 

turned fiom yellow to oiange. Fitbation and evq)oralioa yielded 0.648 g (69%) of amine 
asaiedoiL 

NaN02 (025 g, 3.65 mmol) in water (3 ml) was adtoi to a solution of amine 6 (0.648 g, 
33 mmol) in ice/cona HCl (3.5 g/3i ml) during 5 min. followed by neutralisation by 
addition of solid CaCOj. KCN (0.52 g, 7.96 mmol) and CuCN (036 g, 3.98 mmol) in 
water (3 ml) was heated at 60''C (oH balh) and flie cold, nentral diazcmiumsalt solutilm 
was added drop wise over IS min. Gas evolution was observed and flie resulting 


EnmpleZ? 
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8usp6iia(m turned brigbt and Strang mai^ 

for 30 inin, cooled, dilatBd\vi& water aid EtOAc 

phase vras extracted wMi QOAc Bnd ^ colIeGtBd oiganic pib^ 

and dried (Mg;S04). The cnide product (0^ g) purified hy flash cbromalognphy 

^lexane H«c £tOAc 3:7) yielding 34 ng of 2-me%l-2-(6-iiiBSiyl-pyiidia-2- 

^aniiDo)-propaa-l-ol aiullliDgof6-^bydnay-lJ-dia]eflij4-ed]ylamiDo)^^ 

nicotinooitrile. M/Z =205. 



4-(2-HydiDxy-l,l-diinBfli^e%laiiiino>23-dim^^ 

Hie siliD compound 1 8 (020 g 0.84 mmol) was dissohfed in EtOH ml), N%S204 
(1.1. g, 6.71 onnol) was added and die leacdon mixture heated at 80°C ovei^^ 
cold leaction mixture was filtered tinoDgh celitB, washed w^ 
evqxiialBd to diyness. The erode 2-(4-ammo-2, 3-diinBS]^piheaylamino)-2-meQ^ 
pi(^ 1 -ol (0292 e), puie by 'H-I«MR, was used as su(^ in tiie next leactions. 

lliB leacticm was peifinmed using die same pn)ceduie as described in fican^de^ 
2-(4-ananx>-2,3-dimefli^ldiBt^amino)-2-mBSi/l-propan- l-ol (0.175 g, 0.84 mmol) in 
cone. HCWce water (1 ml/5 ml), NaNQz (64 mg mg, 0.92 mmol) in water (1 ml), KCN 
(130 mg, 2 mmol) and CuCN ^ mg, 1 mmoD in water (1 ml). The erode product (341 
mg) was purified by flash chiomatogr^y Qlexaasr, Hex 7/EtOAc 3) giving reduced 
compound 2-(2,3-dimeftQl-4-mtro-itoy]amino)-2-me%l-propaii- l-ol and 4-(2- 
hydro}Qr4,l-dinM%i-e%lamim>)-2,3-dimefliyl-benzonitrile. All fce fractions 
containing tmpuie nMe were coUected md aystaUised fiom hracane^lOAc to 25 
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mg (13%) of pine 4-C^-lQ'dnB7-l,l-diiiiea^efl^ainino)-2^di^^ 
MZZ=218. 


lis fidlovnog is graeial procedure 
the conqioundsaiediowii in table 1 . . 

SmifrAoals fa fteimcinwave oven were diargrf 


To each vial was added 0.5 ml DMSO, 20 nL Iriefliylaniine (1.4 equivalaits), and 1.4 
equivalails of fte diveise amino alcohols. Hie vials weienin 1100s in 140°C in a 
microwave oven. After synthesis (he products were analysed by LC-MS. The DMSO 
solutions were ttansfened to test tubes, and evaporated onto silica gel under reduced 
pressure. The silica gel fiom the tubes was placed on SPE SI columns, and a fiit was 
placed on top. The products were purified wifli a giadient solution of heptene/EtOAc. 
The fiiactions were pooled and solvent was evqsorated. Compounds which were more 
than 90% pure were tested ram in vitro assay wbidi is described below. Purity was 
detemiined by analytic HPLQ 

Tl» sca&M used fa iOiB consbucticHi of the Ubiary is according to Fommda E The 


Procedure for Library synthesis ( RTaw niles 29-8fl. 


materials; S-ftiaiD-2-iiilio tohene, S-flioro-Z-nitrobeozairiflioride, 6-ftunD-2-ine%l-3- 
iulro*pyndiDCL 



Famadall 
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Example 

B9 

R6 

z 

Wd(%)MS«tt) 

29 

1 


CH 

46 

262.9 

30 


CF3 

CH 

55 

290.8 

31 

H 

CF3 

CH 

24 

249.1 

32 

HO Y 

CF3 

CH 

62 

276.7 

33 


CP. 


65 

290.8 

34 


CF3 

CH 

23 

290.8 

35 

/ \ y 

HO 

CF3 

CH 

93 

325.3 

36 

HO OH 

CF3 

CH ■ 

78 

341.2 
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Example 
37 

R9 

R6 

CFj 

Z 

CH 

82 

fMSf.91] 
262.9 

38 


CF3 

CH 

95 

305.2 

39 


CF, 

CH 

98 

323.2 

40 


CFj 

CH 

9S 

290.8 

41 


CF3 

CH 

89 

385 

42 


CFj 

CH 

92 

290.8 

43 

r ^ 

CFj 

CH 

95 

290.8 

44 


CF, 

CH 

100 

378.1 

45 

0 

CF, 

CH 

84 

316 
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Example 

R9 


Z 

yield r% 

MS (-011 

46 

H 

CFj 

CH 

90 

262.9 

47 


CFj 

CH 

106 

2752 

48 


CFj 

CH 

75 

3D4J 

49 


CPj 

CH 

69 

275.2 

50 

1'. -t- 

CFj 

CH 

76 

370 

SI 


CF3 

CH 

89 

325J 

. 52 

H 

CH3 

N 

53 

238.0 

53 


CH, 

N 

53 

238.0 

54 


CHj 

N 

30 

195.7 
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Example 
55 

B9 

Re 

CHj 

Z 
N 

«eld (%V 
60 

223.9 

56 


CHj 

N 

63 

238.0 

57 


CH3 

N 

22 

238.0 

58 


CHj 

N 

88 

272.2 

59 


CH, 

N 

65 

209.8 

60 


CHj 

N 

60 

252.1 

61 


CH, 

N 

79 

252.1 

62 


CH3 

N 

89 

252.1 
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R9 

R6 

Z 

Vield (% 

MS (-01) 

64 


CH] 

N 

84 

238.0 

6S 


CHj 

N 

78 

33i2 

66 


CHj 

N 

88 

238.0 

67 


CH, 

N 

80 

224.2 

68 


CHj 

N 

75 

238.0 

69 


CH) 

N 

72 

209.B 

70 


CH3 

N 

S8 

223.1 

71 


CH, 

N 

52 

222.1 

72 


CH] 

N 

90 

272.2 

73 


CH, 

C 

44.0 

208.9 
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Example 
74 

R9 

CHi 

z 

CH 

yield (% 
55.0 

MfSf-01| 
237.1 

75 

H 

ca 

CH 

£6.0 

195.1 

76 


Cft 

CH 

31.0 

237.1 

77 


Cft 

CH 

30.0 

223 

78 


ca 

CH 

32.0 

237.1 

79 


ca 

CH 

27 

271.3 

SO 


ca 

CH 

25 

250.9 

81 


ca 

CH 

27 

269.2 

82 


ca 

CH 

24 

237.1 

83 


ca 

CH 

24 

237.1 

84 


ca 

CH 

24 

237.1 


SUBSTITUTE SHEET (RULE 26) 


wo 2005/042464 


PCT/GB2004/004464 


Example 
8S 

R9 

R6 

CHj 

z 

CH 

Yield (%) 
25 

MS (-Q1) 
250 

S6 

^^^^ 

CH3 

CH 

33 

3t6 


Table 2 


Eiample87 

H 

4'(2-HydiDxy^l,l-diiiidiytefli^amiiio>2-ni6^ acid 

A snspenskm of 4-(2-hydro;gr- l,l-dimefl5'tdyIanimo)-2-nie%i-baizonilrile (70 mg, 
0.34 mmol) and NaOH (0. 14 g, 3.4 minol) in watecMeOH (5 nil/8 ml) was refluxed fijr 4 
days. The reaction mixture was diluted with watw, pH adjusted to ^jpiox. 3 with 50% aq. 
HQ TTie precptated solid was filtered oflf and collected, fte waterphase was exfaacted 
wifli ElOAc (x 3), washed with brine and dried ^gS04). The erode product was purified 
on a silica column wifli 1:1 n-heptane: ElOAc as mobile phase. Hus ^ 39 mg (51%) 
of the 4-(2-hydnny- 1 ,l-dime%l-e%lamim})-2-me%l-benzoic add as a browni^ 
foam, M/Z 223. 
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l&ranipleJ>« 



(6-MeflQfl-5>iiilrO'2-piyndiih2-]ilBinnu^ mcfliyl ester 

6-ddon>'3-nhnh2-pimlme (600 mg, 35 mmol) was coi^led wifli gfyciiis me&yl ester 
faydrocUoide (880 0% 7 mnxiO^ td^ 

140°Cfiir30iimiin imcrowBVB(PiiianiBtQCs:lii£^absaibano^fiKBd]w^ 

sfnnng 25 seconds)- Hie cnide uuxhue w&s tiested widi ft s&limtcd &(|ucous sotiiboii of 

NHtO. Tl» aqoemis solution of exbacled wiOi ElO 

IliB carade product was innified (m a sOtca C(ten wiA 

Hus gaive 39 mg (5t%) of 580 mg (74%) of (6-inBfi9l-5-mlnh2-i9iidnh2->]amm)^ 

Intdonic mefliyl ester as a yellow BoM = 225. 


2-MBfliyl-N-(6-ii]e%l-5-iiilnhpyridii]r^^ 

2-(6-Me%l-5-nitro-pyridin-2-ylamino>butionic methyl ester (30 mg, 0.13 mmol) was 
dissolved in lUF (3 mL) and added Id a nitrogen-puiged flask ooniaiim^ miB%l 
magoesium cUoride ^eMgCO (0.08 ml, 0.027 mmol)at 0 "C The leacfioa tnixturB was 
allowed to teacb nxsn teoqienibiie and ften leflnxed finr S h. Hie leaction was qpenched 
liy adding satniatBd MH4Q The leaction nmdme was extracted wi& ElOAc and watbed 
wSh %0 and hine. The oude jnodiKt was purified by HFl^ 
2-nBft3^N-(6-mettq4-5-nilro-ppdni-2-yI flmino)-piDpan-2-ol as ydlow oil » 225. 


EMmpte-89 
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ExamDle^90 



4-((R)-2-Hydroxy-l -methyl-ethylamino)-2-trifluoromethyl-benzonitrile 

D- Alanine (36 mg, 0.40 mmol) was dissolved in THF (dry, 1 ml) and the vials were 
purged with N2 for 5 min. BF3-Et20 (0.050 ml O.40 nunol) was added with syringe and 
the mixture was heated at l(fC for 1 .5 h. BH3-SMe2 (0.22 ml, 0.44 mmol, 2M solution) 
was added carefully during vigorous stirring (an exoterm was formed approx halfway) 
(a evolution of gas was noticed). The reactions was purged with N2 and then heated at 
70°C over night (17b). The reaction was allowed to cool to room temp. The excess 
borane was quenched by addition of 1 ml of a 1 :1 mixture of THF: H2O, followed by 1 
ml of NaOH (5M). The two phase system was heated at TO^C in 4h. The flask was 
purged with N2 to blow off the THF. CH2CI2 (2 ml) was added and the two phase 
system was transfoimed to a Phase separator. Additional CH2Ci2 (2 ml) was added and 
the combined organic phases were evaporated. The crude (21 mg) was then dissolved in 
DMSO and the reaction was continued as in example 1 . 4-Fluoro-2-trifluoromethyl- 
benzonitrile (19 mg, 0.1 mmol) was coupled with the formed (R)-2-amino-propan-l-ol. 
DIPEA (0.021 ml, 0.12 mmol), in 1 mL DMSO using the same procedure as described 
in Example-1. Purification on preperative HPLC gave 4 mg (16 %) of 4-((R)-2- 
Hydroxy-l-metbyl-etbylamino)-2-trifluoromethyl-benzonitrile as a white solid. M/Z= 


4-((R)-l-Furan-2-ylraethyl-2-hydroxy-ethylamino)-2-trifluoromethyl-benzonitrile 


244. 



F 
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(R)-2-Aramo-3-furan-2-yl-propionic acid (40 mg, 0.25 mmol) was reduced using the 
same procedure as described in Example-90. The crude was coupled with 4-Fluoro-2- 
trifluoromethyl-benzonitrile (19 mg, 0.1 mmol) and DIPEA (0.05 ml, 0.2 mmol) as in ■ 
example 1 and gave 4-((R)-l-furan-2-ylmethyl-2-hydroxy-ethylamino)-2- 
trifluoromethyl-benzonitrile 1 1 mg (29%), after purificadon on HPLC, as a white solid. 
M/Z=310. 

E»ample-92 



(R)-3-Furan-2-yl-2-(6-methyl-5-nitro-pyridin-2-ylamino>propan-l-ol 

(R)-2-Ainino-3-furan-2-yl-propionic acid (40 mg, 0.25 mmol) was reduced using the 
same procedure as described in Example-90. The crude was coupled with 6-chloro-3- 
nitro-2-picoline (17 mg, 0.1 mmol) and DIPEA (0.05 ml, 0.2 nunol) as m example 1 

and gave, after purification on HPLC, 9 mg (33%) of (R)-3-Furan-2-yl-2-(6-methyl-5- 
mtro-pyridin-2-ylamino)-propan-l-ol, as a white solid. M/Z= 277. 


Example-93 



2-(6-MethyI-5-nitro-pyridin-2-ylamino)-heptan-l-oI 

2-Amino-heptanoic acid (33 mg, 0.25 nunol) was reduced using the same procedure as 
described in Example-90. The crude was coupled with 6-chloro-3-nitro-2-picoline (17 
mg, 0.1 mmol) and DIPEA (0.05 ml, 0.2 mmol) as in Example 1 and gave after 
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purification on HPLC, 3 rag (11 %) 2-(6-methyl.5-nitro-pyridin-2-ylamino)-heptan-l- 
ol, as an oil. M/Z= 267 


3-Cyclopentyl-2-(6-methyl-5-nitro-pyridin-2-ylamino)-propan-l-ol 

2-Amino-3-cyclopentyl-propionic acid (36 mg, 0.25 mmol) was reduced using the same 
procedure as described in Example-90. The crude was coupled with 6-chloro-3-nitro-2- 
picoline (17 mg, 0.1 nmiol) and DIPEA (0.05 ml, 0.2 mmol) as in Example 1 and gave, 
after purification on HPLC, 4mg(14%) 3-Cyclopentyl-2-(6-methyl-5-nitro-pyridin-2- 
ylamino)-propan-l-ol, as an yellow solid. M/Z= 279. 


2-(6-Methyl-5-nitro-pyridin-2-ylsulfanyl)-ethanol 

6-Chloro-3-nitro-2-picoline (17 mg, 0.1 mmol) was coupled with 2-Mercapto-ethanol 
(0,014 ml, 0.2 mmol), DIPEA (25 mg, 0.2 mmol) in DMSO 0.8 mL, using the same 
procedure as described in Example-1. This gave 5 mg (23%) of 2-(6-MethyI-5-mtro- 
pyridin-2-ylsulfanyl)-ethanol as a yellow oil. M/Z = 214. 


E)MmDle-94 



ExamDle-9S 



Example 96 



[l-(4-Fluoro-3-methyl-phenylamino)-cyclopentyl]-methanol 
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4-Fluoro-2-methyl phenol (0.24 mmol) was solved m 800 jiL DMSO. (1-Amino- 
cyclopentyl)-metiianol (0.29 mmol) was added and then Diisopropyl-ethyl amine 
(DIPEA) (0.29 mmol). Reaction was heated to 180 °C in microwave for 15 min 
(Parameters: Normal absorption, hold time on, pre-stirring 20 sec). Starting material 
was remaining so reaction was heated to 220 °C for additional 15 min. Several products 
obtained. Crude mixture was diluted in CH2CI2 and washed several times with NH4CI 
(aq) and phases were separated on SPE Phase Separator. Organic phase was evaporated 
in vacuo and crude product mixture was then purified on silica column with 5:1 n- 
heptane:EtOAc as mobile phase. This gave 2.3 mg (4 %) of [l-(4-fluoro-3-methyl- 
phenylaniino)-cyclopentyl]-methanol. M/Z = 221 


1 -[4-(2-Hydroxy- 1 , 1 -dimethyl-ethylammo)-2-trifluoromethyl-phenyl]-ethanone 

l-(4-Fluoro-2-trifluoromefliyl-phenyl)-ethanone (40mg, 0.194 mmol) was solved m 800 
|iL DMSO. 2-Araino-2-methyl-propan-l-ol (23mg, 0.252 mmol) was added and then 
DIPEA (44 |iL, 0.252 mmol). Reaction mixture was heated to 180 "C in microwave for 
15 mm (Parameters: Normal absorption, hold time on, pre-stiiring 25 sec). Majority of 
startmg material still left so reheated to 210 °C for 15 mm. Several products obtained. 
Crude mixture was diluted in CH2CI2 and washed several times with NH4CI (aq) and 
phases were separated on SPE Phase Separator. Organic phase was evaporated in vacuo 
and crude product mixture was tiien purified on silica column with 10:1 n- 
heptane:EtOAc as mobile phase. This gave 3 mg (6%) of l-[4-(2-Hydroxy-l,l- 
dimethyl-ethylammo)-2-trifluoromethyl-phenyl]-ethanone as minor product. M/Z = 
275. 


l-[4-((S)-l-Hydroxymethyl-3-methyl-butylamino)-2-trifluoromethyl-phenyl]-ethanone 

l-(4-Fluoro-2-trifluoromethyl-phenyl)-ethanone (40 mg, 0.194 mmol) was coupled with 
(S)-2-Ammo-4-methyl-pentan-l-ol (30mg, 0.252 mmol), DIPEA (44 0.252 mmol) 
in DMSO 800 using the same procedure as described in Example-97. This gave 15 
mg (25 %) of l-[4-((S)-l-hydroxymethyl-3-methyl-butylamino)-2-trifluoromethyl- 
phenyl]-ethanone. M/Z = 303 


Example 97 



0 


Example 98 
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Example 99 

0 

l-[4-(l-Hydroxymethyl-cyclopentylamino)-2-trifluoromethyl-phenyl]-ethanone 

l-(4-FIuoro-2-trifluoromethyl-phenyl)-ethanone (40 mg, 0.194 mmol) was coupled with 
(l-Amino-cyclopentyl)-methanol (29 mg, 0.252 mmol), DIPEA (44 nL, 0.252 mmol), 
in DMSO 800 \iL using the same procedure as described in Example-97. This gave 5 
mg (9 %) of l-[4-(l-hydroxymethyl-cyclopentylamino)-2-trifluoromethyi-phenyl]- 
ethanone.M/Z=301. 

Example 100 



[l-(4-Methanesulfbnyl-3-methyl-phenylamino)-cyclopentyl]-methanol 

4-Fluoro-l-methanesulfonyl-2-methyl-benzene (40 mg, 0.213 mmol) was solved in 800 
)xL DMSO. (l-Amino-cyclopentyl)-inethanol (32 mg, 0.276 mmol) was added and 
DIPEA (48 \iL, 0.276 mmol). Reaction mixture was heated to 180 °C in microwave for 
15 min (Parameters: Normal absorption, hold time on, pre-stirring 30 sec). Crude 
mixture was diluted in CH2CI2 and washed several times with NH4CI (aq) and phases 
were separated on SPE Phase Separator. Organic phase was evaporated in vacuo and 
crude product mixture was then purified on silica column mih 7:1 n-heptane:EtOAc as 
mobile phase. This gave 1.4 mg (2 %) of [l-(4-methanesulfonyl-3-methyI- 
phenylamino)-cyclopentyl]-methanol. M/Z= 283 

Example 101 



2,2-Dimethyl-3-(6-methyI-5-nitro-pyridin-2-ylamino)-propan-l-ol 

6-Chloro-2-methyl-3-nitro-pyridine (40 mg, 0.232 mmol) was solved in 900 |iL DMSO. 
3-Amino-2,2-dimethyl-propan-l-ol (31 mg, 0.301 mmol) and DIPEA (52 (iL, 0.301 
mmol) was added and heated to 180 °C in microwave for 15 min parameters: Normal 
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absorption, hold time on, pre-stirring 30 sec). Crude mixture was diluted in CH2CI2 and 
washed several times with NH4CI (aq) and phases were separated on SPE Phase 
Separator. Organic phase was evaporated in vacuo and crude product mixture was then 
purified on silica column with 7:1 n-heptahe:EtOAc as mobile phase. This gave 15 mg 
(27 %) of 2^-dimethyl-3-(6-methyl-5-nitro-pyridin-2-ylamino)-propan-l-ol. M/Z = 239 

Example 102 



2,2-Dimethyl-3-(3-me%l-4-mtro-phenylamino)-propan-l-ol 

4-Fluoro-2-methyl-l-nitro-benzene (40 mg, 0.258 mmol) was coupled with 3-Amino-2, 
2-dimethyl-propan-l-ol (35 mg, 0.335 mmol), DIPEA (58 jiL, 0.335 mmol) in DMSO 
900 nL using the same procedure as described in Example-lOl. This gave 4 mg (7 %) 
of 2, 2-dimethyl-3-(3-methyl-4-nitro-phenylamino)-propan-l-ol. M/Z = 238. 

Example 103 



4-((R)- 1 -Benzylsulfanyhnethyl-2%dn)xy-<thylaiiuno)-2-triQuoromethyl-benzonitrile 

4-Fluoro-2-trifluoromethyl-benzonitrile (60 mg, 0.32 mmol) was solved in 1000 \iL 
DMSO. (R)-2-amino-3-benzylsulfenyl-propan-l-ol (81 mg, 0.41 mmol) was added and 
then diisopropyl-ethyl amine (DIPEA) (53 mg, 0.41 mmol). Reaction was heated to 180 
"C in microwave for 15 min (Parameters: Normal absorption, hold time on, pre-stirring 
20 sec). Crude mixture was diluted in CH2CI2 and washed several times with NH4CI 
(aq) and phases were separated on SPE Phase Separator. Organic phase was evaporated 
in vacuo and crude product mixture was then purified on silica column with 3:1 n- 
heptane:EtOAc as mobile phase. This gave pure product 82 mg (71 %) of 4-((R)-l- 
ben^lsulfanylme1hyl-2-hydroxy-ethylamino>2-trifluoromethyl-benzonitrileas 
transparent oil. M/Z = 366 

Example 104 
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(R)-2-(6-Me%l-5-nitro-pyridm-2-ylamino)-3-phenylmethanesulfinyl-propan-^ 

CHaCh (0.125 mL) was cooled to 0 "C and mCPBA (13 mg, 0.07 mmol) was solved in 
it. Stirred at CC for 10 min then (R)-3-ben2ylsulfanyl-2-(6-methyl-5-nitro-pyridia-2- 
ylamino)-propan-l-ol (20 mg, 0.06 mmol) was added. Stirred at 0 °C for 20 min. 
Cooling bath was removed and reaction was allowed to wann to room temperature and 
was then stirred overnight. The organic phase was washed with brine, phases were 
separated on SPE Phase Separator and organic phase was dried and evaporated in 
vacuo. Crude product gives precipitation on salvation in 3:1 n-Heptane:EtOAc. 
Precipitate was consisting of mainly product and was solved in acetonitrile and purified 
on silica column with EtOAc as mobilephase. This gave 8.2 mg (39 %) of (R)-2-(6- 
, Methyl-5-nitto-pyridin-2-ylamino)-3-phenylmethanesulfinyl-propan-l -ol, M/Z = 349. 


4<(R)-2-Hydroxy-l-phenyhnethanesulfinyhnethyl-ethylamino)-2-trifluoromethyl- 
benzonitriie 

4-((R)-l-Ben2ylsulfanylraethyl-2-hydroxy-ethylamino)-2-trifluoromethyl-benzonitrile 
(20 mg, 0.06 mmol) was reacted with mCPBA (1 1 rag, 0.07 mmol) in CH2CI2 (0.125 
mL) using the same procedure as described in Example-104. This gave 14.1 mg (67 %) 
of 6-((R)-2-Hydroxy-l -phenylraethanesulfinylmethyl-ethylamino)-2-trifluoromethyl- 
nicotinonitrile. M/Z = 382 


Example 105 



Example 106 


H 



0 


[l-(4-Nitro-phenylamino)-cyclopentyl]-methanol 
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l-Fluoro4-nitro-benzene (41 mg, 0.29 mmol) was solved in 1000 (iL DMSO. (l-amino- 
cyciopentyO-methanol (44 mg, 0.38 mmol) was added and then diisopropyl-ethyl amine 
(DIPEA) (49 rag, 0.38 mmol). Reaction was heated to 170 "C in microwave for 15 min 
(Parameters: Normal absorption, hold time on, pre-stirring 30 sec). Crude mixture was 
diluted in EtO Ac and washed several times with NH4CI (aq) and phases were separated. 
Organic phase was dried and then evaporated in vacuo. Crude product mixture was 
purified on silica column with 3:1 n-heptane:EtOAc as mobile phase. This gave 48 mg 
(70 %) of [l-(4-nitro-phenylamino)-cyclopentyl]-methanol. M/Z = 236. 


(S)-2-(4-Nitro-phenylamino)-peiitan-l-ol 

l-Fluoro-4-nitro-benzene (41 mg, 0.29 mmol) was coupled with (S)-2-amino-pentan-l- 
ol (39 mg, 0.38 mmol), diisopropyl-ethyl amine (DIPEA) (49 mg, 0.38 mmol) in 
DMSO 1000 nL using the same procedure as described in Example-106. This gave 53 
mg (81 %) of (S)-2-(4-nitro-phenylamino)-pentan-l-ol. M/Z = 224 


(S)-4-Methyl-2-(4-nitro-phenylamino)-pentan-l-ol 

l-Fluoro4-nitro-benzene (42 mg, 0.29 mmol) was coupled with (S)-2-amino-4-methyl- 
pentan-l-ol (50 mg, 0.38 mmol), diisopropyl-ethyl amine (DIPEA) (50 mg, 0.38 mmol) 
in DMSO 1000 \iL usmg the same procedure as described in Exaraple-106. This gave 
40 mg (57 %) of (S)-4-Methyl-2-(4-mtro-phenylamino)-pentan-l-ol. M/Z = 238. 


Example 107 



Exanipie-108 


H 



Exainple 109 



0 
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[l-(2-Bromo4-nitro-phenylamino)-cyclopentyll-methanol 

[l-(4-Nitro-phenylamino)-cycloperityl]-methanol (10 mg, 0.042 mmol) was solved in a 
1:1 mixture of CH2CI2: MeOH (2 mL). CaCOs (8.5 mg, 0.085 mmol) was added and the 
solution was stirred at roomtemp for 10 min. Ben2yltrimethylammonium tribromide 
(36 mg, 0.093 mmol) was added and the reaction was stirred at roomtemp for 48 h. 
Crude reaction was diluted with CH2Ci2 and washed with NH4Cl(aq) Organic phase was 
collected, dried and evaporated in vacuo. Crude product was purified on silica column. 
This gave 11 mg (83 %) of [l-(2-bromo-4-nitro-phenylamino)-cyclopentyl]-methanol. 
M/Z = 315. 



(S)-2-(2-Bromo-4-nitro-phenylamino)-pentan-l-ol 

(S)-2-(4-Nitro-phenylamino)-pentan-l-ol (29 mg, 0.13 mmol) was treated 
ben2yltrimethylammonium tribromide (111 mg, 0.29 mmol) and CaCOj (26 mg, 0,26 
mmol) in 1 :1 mixture of CHjCb: MeOH (2 mL) using the same procedure as described 
in Example-109. This gave 16 mg (41 %) of (S)-2-(2-Bromo-4-nitro-phenylamino)- 
pentan-l-ol.M/Z = 303. 


Example 111 

0 . ' 

(S)-2-(2-Bromo-4-nitro-phenylamino)-4-methyl-pentan-l-ol 

(S)-4-Methyl-2-(4-nitro-phenylamino)-pentan-l-ol (29 mg, 0.13 mmol) was treated 
benzyltrimethylammonium tribromide (1 1 1 mg, 0.30 mmol) and CaCOa (26 mg, 0.27 
mmol) in 1 :1 mixture of CH2Cl2:MeOH (2 mL) using the same procedure as described 
in Example-109. This gave 20 mg (47 %) of (S)-2-(2-Bromo-4-nitro-phenylamino)4- 
raethyl-pentan-l-ol. M/Z = 317. 


All molecules were named by Autonom 2000, part of was IS/Draw 2.5 
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All naming done by was IS/Draw 2.5 with Autonom 2000 
Example- 112 

AR Competitinn Binding Assay 

Recombinant human androgen receptor (hAR) was exliacted fiom S© insect cells with 
bufifer canferimng 1 mM EDTA, 20 mM KaHPOA, 8.7% glycerol, 20 mM N%Mo04 and 
12 nM MTC at 5*10' ceMnL The cell debris was ronoved by centtifiigsdon and flie 
supernatant aliquotBd and stored at -70DC. 

■ An aliquot of ARortract was thawed on ice prior to use and dihited to ^ 
nM a to 30 dihition) in buffa (100 mM KnHmP04 pH 7.0, 1 mM EDTA, 8.7% glycerol, 
20 mMN%Mo04andlmM mi). The test Bgands were diluted inDMSOasadihiti 
series of 10 concenlrations in duplicalJ^ wifli 1:5 dihtinn belwem 
MiatedmibolHone ('H-Mfl)) was iised as inm con^wund and di^ 
mM EDTA, 20 mM N«ftMo04, 8.7% g^l and 1 mM DTT. To a 96-WBn 
polypropylsne-plate 110 |il/well of 1.6 nM 'H-Mib, 10 pl/wefl test substance and 110 
jd/wdl dihited AR was added The plates were covered and mcubated at 
The ito were harvested on ffltets to sepamlB bound ligpnd fiom uribou^ 
TomtBC Harvester. A piewet bufler containing 20 mM K„(P04) pH 7.6, 1 mM EDTA, vfv 
Oi% pol|«%lenHmine was used to cqjuBbalB fte fite 
w«!bingflieffltBiswifli20nMK„(PO4)iffl7.6. 1 nMEDTA8limes.Thefflto 
aDowed to dry fiff 1 hour at 465DCAscintiDaling wax was mehed upon fte filter and the 
xadMivily retained on flie filter was measured in a Wallac Microbeta scintilM 
counter. 
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The afBni^ to AR was evaluated by a ncm-linear&u-paiaiiiet^ b'= 
{bam - famyCl + (IC50/I)^S) + bma, whae 6niax = total concentration ofbinding 
sites, bma = non-specific binding, I = added concaittation of bmding inUbitor, 
ICSO = concaitiBtioa ofbinding inhibitor at balf-nsodnial binding and 5 = slope &ctor. 
Tsblep AntagCAiist and partial antagonist and binding activi^ of andiogcD T&x^Aot 
modulator cuuipounds. 

AR Transactivation Assays 

Tbe agonist and antagonist properties of confounds were determined using a cell-based 
system expressing stably integrated androgm receptor and an androgen responsive 
reporter gene. CV- 1 cells (kidney fibroblasts) stably estpressing CMV-hAR and alkaline 
phosphatase (ALP) driven by an MMTV promoter containing an androgen response 
element were cultured in Dulbecco's Modified Eagle Medium (DMEM), low glucose 
supplemented with 10% fetal bovin serum, 1% L-glutamine, and 0.7% Hygromycine B. 
The stably integrated cells (ARAF) were trypsinized and resuspaided in Opti-MBM 1 
supplemented with 2% fetal bovine serum, 1% L- Glutamine, 50 jig/ml Genlamicine and 
1% Pen/Strep. The cells were counted in a Birch chamber and dfluted to a concentration 
of 100 000 cells M. The cells were then seeded out in 384 plates, SOOOcells/well in 50^1 
seeding media and incubated overnight in 37 C, S% CO2. 

The next day, the seeding medium was removed from die cells and 20 ^1 induction media 
(Opti-MEM 1 supplemented witb 1% L- Gtulaniine, 50 ^gfbl GentamiciQe and 1% 
Pen/Strep) -f^- 0. 1 oM Mibolerone was added to tbe wells. 10|il of test conqiound dihited 
in induction media was dien added to the wells. The cells w«s incubated 48 hr in 37 C, 
5%C02. 

After 48 hr of ceU medium was added to white 384 pbtes wilfalOO|il of ALP 
substrate bufEor. Ihe plates were incubated in 37 C for 20 ininiites Mow^ 
incubatbn at room temperature for 1 0 minutes before each well was read in a iiBETA 
maclnne. Agonist activity was calculated jGtim die alkaline phosphatase a^ 


SUBSTITUTE SHEET (RULE 26) 


wo 2005/042464 


67 


PCT/GB2G04/004464 


in tiie absence of Mibolerone and compared to standard activation curve generated by 
Mibolerone alone. Antagonist activity was calculated from the decrease in ALP activity 
in i\£ presence of 0.1 nM Mibolraone. ECSO and IC50 values were calculated by using a 
nm-linear fbur-paiameler fit as described above. 

Other assays to determine androgen receptor mediated activity of the test compounds 
include modulation of aidogenous AR mediated transcrq>tion in cell culture system^ 
modulation of androgen responsive tissue effects in rodents; identification of leoqjtor 
sui^ce ctmfbmiatiDn changes; and binding ^Kofici^ to AR veisus odia 
receptors. 



AR LTIC50 
(nM) 

ARAFEC50 
(nM) 

ARAF%A60NIST 

ARAPtC50(nlVI) 

ARAF% 
ANTAGONIST 

Example-1 

22.77 

26A 

51.7 

2.1 

33,1 

Beamcle-S 

38.06 • 

81.7 

29.3 

7.2 

61 

Example^ 

241.44 

374.2 

10.6 

22,3 

82,5 

Exannple-19 

130.38 



22.4 

95,6 

Exanfiple-30 

113.45 

1069.9 

7.3 

68.3 

88.7 

B(ampl8-41 

65.10 



490.3 

71.7 

Example-42 

485.50 



493.3 

92 

Example^ 

68.30 

336.3 

9.3 

27.4 

795 

Exaniple-61 

89,30 



68.3 

87.4 

Example^ 

6.20 

1867.3 

7 

78.0 

89.2 

Exaniple-78 

54.50 

279.7 

25 

25.8 

65.4 

Example-SB 

443.40 



350.7 

100 

Exampte-107 

98.70 



13S.5 

92.9 

ExBmple-110 

170.30 



240.7 

86.2 
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1. Useofacoo^cnmdaccordittgtoFonmiUlmftemBim&ctuieo^ 

bealment of a disease caused by a disturbance in flie activity of die androgen receptor, wherein 

Fomnilalisdeflnedas: 



inwbieh; 

R, and R2 are the same or different and independently selected from the groq> consisting of; 
hydrogen, halogen, Ci-Cio alkyl, Ci-Cio substituted all^l, CrCia alkenyl. CrCio aDcynyl, Ci-Cw 
alkoxy, Ci-Cw alkenoxy, Ci-Cio aUgmoxy, Ci-Cio all^lfhio, d-Cio alkenylthio, Ci-Cio 
alkynyldiio, Cc-Cio aryldiio, Ci-Cio alkylsulphone, Ci-Cio alkenylsulphone, Ci-Cig 
aDcynylsnlphane, Cs-Cio arylsu^one, Ci-Cio alkylsulphoxide, Ci-Cio alkenylsutphoxide, Ci-Cio 
aDiynylsnlphaxide, CcCio arylsulphoxide, Ci-Cio alkylaryhfaio, d-Cio allcylarjdsulphone, Cl-Cio 
alkylarylsulphoxide, CcCis aryl, or Ci-Cm heteroaryl, optionally substituted with 0, 1, 2 or 3 
groups of R' yibkh gxiaps nay be the same or different or Ri and R] may together finm a 
Ca-Cio cycloalkyl group; 

Rj and R4are the same or differeat and independently selected from hydrogen, halogen, 
Ci-Cm alkyl, Cj-Ct cycloalkyl, CrC, alkenyl, CrC* alkynyl, Ci-C* alkoxy. C,-C4 
alkoioxy, d-U alkyooxy, C1-C4 aDcylfliio, C1-C4 aOcenyitfaio, CfC4 alkjn^l^o Ci-Cio 
alkylsutphone, Ci-Cu alkenylsulphone, Ci-Cu alkynylsulphone, C«. do aiylsulphone, 
Ci-Cio alkylsulphoxidB, Ci-Cio alkenylsulphoxide, d-Cio alkynylsulphoxide, d- do 
arylsulphoxide, d-Cio alkylaiylthio, Ci-Cto alkylarylsulphone, Ci-Cio 
alkylarylsulphoxide, CrCis aryl, d-Cjoheteroaryl optionally substituted with 0, 1, 2 or 
3 groiq)s of R* which groups may be the same or dif^ent; or can togedier form a keto 
group; 

Ri is chosen from the groiq> consisting of; nitio, cyano, -CH2CN, -COMe, acetic acid, 
halogen, sulphonic acid, -SO2CH), alddiyde, carboxylic acid or estor, phosphonic acid 
or ester, 
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Rs is chosen from the groiq) consisting hydrogen, Ci-Cs alkyl, halogen, CN, COjH, 
CHF2,CH2ForCF3; 

R7 is chosen from the group consisting 0^ H, halogen or Ci-Cs alky^ 

Kg is diosen from &e gpsap consisting of; hydrogai, d-Cs alkyl, halogen, CHF2, CH^ 
orCFj; 

X is chosen from the group consisting of; -NH-, -0-, -S-, -SO-, -SO2, -Se-, -Te- or-S- 
S- 

Y is chosen from the group consisting of; hydrogen, hydroxy, -CH20H, methoxy, NHz, 
unbranched, branched or cyclic C1-C5 all^l, imbranche4 branched or cyclic -NH(Ci.C 
,); unbranched, branched or cycUc N(Ci-C»)2, -NH(Cfiaryl), -NCCsarylK -NH(C,-C,o. 
heteroarjfl), and -N(C$.C 10 heteroarji):, C5.C « heteroaryl wherein any of said aryl or 
heteroaryl groiq>s are optionally substituted with up to 3 groiq)s of R° which groups may 
be the same or different; 

Z is chosen from the group consisting of, C, N, or 0; 


R' represents a member selected from: hydrogen, halogen, -CN, OH, CO2H, CHO, NO2, 
m -NH(C,.C4); WuCa)i, -NH(C5aiyl), -N(C6 aiyl),, .NH(Cs.C ,0 heteroaryl), and - 
N(Cs-C 10 h^eroaiyl)2 ; or a phamiaceutically accq)table salt fhereof. 
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2. UseacconKngtoclaiml,whHdnR|Oi/andK2areH,(^niEfl^ 

efliyl, (S)-cflijd, e%l, ffO-propyl, (S)-propyl, propyl, (S>biityl, (S)-l-ineftyl-propyl, (S> 
Z-meftj^-propyl, (R)-isopiopyl, (S)-isoproRyl, isopropyl, cyclopoityl, -(CH2) zSMe, (R)- 
CHiSCI^Ph, (S) -benzyl, 4-diIoro-ben2yl , (S)-3-me%l-l-H-indoIe or (S)-plien>1; 

3 . Use according to either of the preceding claims wherein R3 is chosen from 
the group consisting of; hydrogen, methyl, ethyl, phenyl, 3-hydroxy phenyl, 
4-hydroxy phenyl, or forms a keto group together with R4. 

4. Use accwding to any of the preceding claims wherein R« is H,me%l, or 
forms a keto groiq> together with R3. 


5. l}»ao(»i#^;toai9'.ofteiii«^H%<Uiii»v^^ 
orCQi]% 

i. U»aocoidiiigtonyrfaepiEoediDgdam«wl^ 

9. UBOSoidfagtosiiyoffippRcedbgdatnBVd^ 

la U»8ecadii«lDai70fttepBe«dii«clabswti^ 
(CI^CEi) 2. p^diae, or 4-iiBHh2-ylain)(^ 

11. Uaiaccoidaig1i(>ariyoftopieo6dbgcIunB¥dic^ 

12. lT)!feflflMMriinglftftiiyirf«liHpw»iw^ 

dusen £on fliB gicw9 consisfiBg c$ 
(S>-2.C4-Ni!io-3-1iiftU8aiffiiliyI-id^^ 
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(S)-2'(4->Htri>-3-tiifhi(»onie%l-pki^^ 
2-Mefl5l-2-(3-hydroxy4-iJita)-phaiyl^^ 

(S>2-(3-Me%14-i]itD0-idieoy]Bnmo>bataD-l-^ 
2-Med^l-2-{6-methyl-5-nib-o-pyridme-2-ykanim)-fropan-l-ol; 
[l-(6-Mei54-5-nitro-pyiidme-2-3toiin>£yclDpen^ 
(S)-2-(6-Metiiyl-5-iiitio-pyridm-2yknmo) l-^^bsxty^-dbmA; 
(S) .2-(6-MBfliyl-5-nitn>HTOfinB-2-ylaniino>3-pheii^ 
(Sy-2-(6-Me%l-5-mtto-pyridin-2-ylamino)-butan- l-d; 
(DL) -3-(4-CMoio-pihenyQ-2-(6-me%l-5-iiitahpy^^ -propan-l-ol; 
(S)-2-(6-Me%l-5-irttio-2-Hwdm-2-ylammo)-prc^i(m^ acid; 
(S)-2-(6-Me%l-5-m1io-pyridm-2-ylarnmo)-propan-l-ol; 
2-(2,3-Dimefl^4-nitro-phenylammo>2-indilyl-propai^ 
(S)-2-(3,5-Dirrieflqi-4-nitn)-phaiykniiioybutaj^ 
4-(2-Hydroxy- 1 ,l-diine&yl-ettiy1ffliiino>2-1riflucnxHi^ 
4-(l-HydroxymediyI-cyclq)ea1ylanimo)-2-tiiflu(BQme%t 
(S)-4-(l-Hydio}^e%l-cycIopeQtyIamiiu>)-2-1iiSuo]t^^ 
(Ry4-(l-Hydroxymeftiyl-bufylainino)-2-1rifluoixmie^ 
(S)-4-(l-Hy(taayineflQfl-butylaniino>2-lrifluor^^ 
[4-((S)- l-Hydnsgiine%l-1»ilylBmmo)-2-tnfluo^^ 
[4-((R)- 1 -HydroxymeSQrl-1}o^]ainim}>2-lrif^^ 
[4-((S)- 1 -Hydioxynie%l-3-ined]yl-bulylfflmo>2-tnflu(mmie%l-F 
4-(2-Hydioxy- 14-diniB&Qrl.e&ylamino>2-nie%Kbaiz(RiMe; 
6-(2-HydnM^- 1, 1 -diin^l-efcylamino)-2-inefl!j4-nicotmonitri^ 

and oompauids having fte jSxinuk: 
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R9 


in MiUA I^, R6 and Z are BS defined m fliB follovvi^ 
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R9 

R6 

Z 

CH 


CF3 

CH 

H 

CF3 

CH 


CFj 

CH 

"V 

CFa 

CH 


CF3 

CH 

HO 

CF3 

CH 

OH 

CF3 

CH 
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R9 

1 

R6 

CF3 

Z 
CH 




CF, 

CH 




CF, 

CH 




CF, 

CH 




CF, 

CH 



V" 

CF, 

CH 



HN - 

CF, 

CH 




CF, 

CH 



Q 

CF, 

CH 
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R9 

R< 

Z 

H 

CF, 

CH 

1 


CH 

H 

CFj 

CH 


CFj 

CH 

R 

CF, 

CH 


CFj 

CH 



N 


CH, 

N 

H 

CH, 

N 
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R9 

R6 

CH, 

z 

N 


CEb 

N 


Cft 

N 


Cft 

K 


ca 

N 


CHj 

N 


Cft 

N 


CHj 

N 


CH, 

N 
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R9 

R6 

CHj 

Z 

N 


CH, 

N 
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N 


CHj 

N 


CHa 
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H 
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CHj 
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CHj 
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H9 

R6 
CH, 

Z 
CH 



OH 

CHj 

CH 



r ^ 

CHj 





CHs 

CH 









CHj 





■ CHj 

CH 




CHi 

CH 
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CHj 

CH 
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M 
Oh 

Z 

CH 





CB, 

CR 





(6-M^d9^S*]iitio-2-i9tidia-Z-yiaimix)^ vctiiyi esto; 
^^ieag|l'N•<6-Ine%(^5-Ilil^>-pyndil>■2-yl 

4- ( (B) -2-G(ydz<»vl-metliyl-ethylaaiino} -a-trlf luozomathyl-benzonitrile 

«- ( (Rl -l-Furan-a-ylBWtbyl-a-liydxo^v-athylBmiiiol -a-trifluoromethyl-bensonltrlle 

(S) -3-Puran-a-yl-a- {s-tnethyl-S-nitro-pyrldin-a-ylamiBo) -prppan-l-ol 

2- (e-Methyl-S-nitro-pyrldln-a-ylanilnoJ -heptaa-l-ol 

3- cyelopentyl-a- (6-methyl-S-nltEo-pyrldlii-2-ylamliio} -pzopan-l-ol 
2- (ff-Het:hyl-5-nibxo-pyrldln-2-ylauieanyl)-ethaiioX 

[1- (4-Fluoro-3-inetIiyl-phenylamino} -cyclopentyll -methanol 

1- (4-.(2-Hydroxy-X, l-dlmetliyl-etliylainino) -2-trif luorometbyl-phenyl] -ethanone 

1- It- { (S)-l-BydroxyniekhyI-3-inethyl-butylainlno) -2-trl£luoroiiiethyl -phenyl] -ethanone 
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1- (4- (l-Hydroxymethyl-cyclopentylamlao) -2-trif luoromethyl-phenyl] -ethanone 

[1- (4-Hethaneaul£onyl-3>metlvl-phenylaiiilno) -cyelopeatyl] -methaaol 
2,2-Olniethyl-3-(6-metliyI-S-nltxo-pyridln-2-ylaniiio)-propan-l-ol 
2, 2-Dlnethyl-3- (3-methyL-4-nltro-pbeiiylanino) -propan-l-bl 

4- ( (R) -l-Benzylsul£anyIiBet]iyl-2-hydro]v-ethyla]nlno) -a-trlf Inorometbyl-bflnsonitrlle 
IK) -2- (6-Hethyl-5-iiitzo-pyridln-2-ylamlno) -3-phenyliiiBthaaeaul£ioyl-propaa-l-ol 

4- ( (S) -2-aydxa]vl-pheiiyliiiethanesulf Inylnettayl-ethylamlno) -2-trif luoxometbyl-benzan 
itrlle 

(1- (4-iritro-pheivlamiiio) -cyclqpentyl] -methanol 
(S) -2- (4-Hitro-pheiiylaiiiiaoJ -pentan-l-ol 

(5) -4-Itetbyl-2- (4-nltro-phenylaiiiliio)-pentan-l-ol 

CI- (2-Bronio-4-nitro-phBiiylaiaino) -cyclopentyl] -methanol 

(S) -2- (2-BroRo-4-nitxo-phenylaminQ) -pentan-l-ol 

(SI -2- (2-Bron»-4-nltro-phenylamlno) -4-methyl -pentan-l-ol 
ora plunnaoeutically acc^tabb saltflicico£ 

13. Useofcon:qK)Mdaccanlmgtoclaiml,wheimR|orRii8a 

Cg-Cio Biytfaio compriang an aiyl-substituted sulfiir-contaixiing.Ci-Cio allcyl 
gioup. 

14. Use ofarompound according to claim I, wherein in or R2 the 
alkylsulfiir is substituted with a Ce aryl group. 

15. A pharmaceutical composition containing a compound as defined in Formula I of 
any preceding claim. 
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16. Use according to claim I wherein the disease is caused by an increase in 
androgen receptor activity. 

17. Use according to any of claims 1-14 or 16 wherein the disease is dxosen from the 
ffoap consisting o^ prostate cancer, lipid abnormalities, cardiovascular disease and 
psychological abnormalities, male pattern baldness (alopecia), benign prostatic 
l^petplasia CBFIQ and acne, hirsutism, amenonba, hypogonadism, anemia, diabetes, 
defects in spermatogenesis, cachexia, osteoporosis, osteopenia, and muscle wasting. 

18. A compound as defined by Fonnula I : 



in which; 

Ri and Rs are &e saae or difieient and mdependently selected from tiie ffoap consisting of; 
hydrogen, halogen, Ci-Cw alkyl, Ci-Cio substituted aDcyl, CrCio aDcenyl, Cj-CioaDqmyl, Ci-Cw 
alkoxy, Ci-Cu alkenoxy, Ct-Cu alkynoxy, Q-Cio aO^lthio, Ci-Cio aDcenyltfaio, Ci-Cio 
aO^yllhio, CpCio aiylduo, Ci-Cio alliylsu^hane, Ci-Cu alkenylsulphone, Ci-Cid 
alkynylsulphone, Ct-Cio arylsu^ihone, Ci-Cio alkylsulphDride, Ci-Qo alkenylsulphoxide, Ci-Cio 
all^ylsulphoxide, (VCw aiylsu^hoxide, Ci-Cio alkylaryllhio, Ci-Cio alkylaiylsulphoDe, Cl-Cio 
alkylaiylsu^oxide, Ct-Ci« aiyl, or C9-C20 heteroaryl, optionally substitnted 'with 0, 1, 2 or 3 
groups of R* which ffoaps may be the same or difierent; or Ri and Ri may togedier fonn a 
Cs-CiocycloaDcyl group; 

B, and R4 arc the same or different and ind^endratly selected from bydiogeo, halogen, 
Ct^ alkyl, CrC7 cydoalkyl, CWm aJkenyl, (VC4 alkyn 
alkenoxy, C1-C4 alkynoxy, C1-C4 alkylfliio, Ci-C« a&enyllhio, Ci-C* alkynylthio Ci-Cib 
aDsylsulphone, Ci-Cio alkenylsulphone, Ci-Cid alkynylsulphone, Cg. do aiylsulphone, 
Ci-Cio alkylsulphoxide, Ci-Cio alkenylsulphoxide, Ci-Cio alkynylsulphoxidft, C«.Cio 
aiybdi)hcxide, Ci-Cio aUglaiyhhio, C-Cw alkylaiylsulphone, CpCio 
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alkylarylsulphoxide, C«-Cis ai^ CrCaheteroaiyl optionally sabstituted wi^ 0, 1, 2 or 
3 groups of R' wMch groiqts may be fhe same or different or can together fonn a keto 

K« is chosm from die groiq> conastiiig ol^ nitio, cyano, -CHiCN, -CX}Me, acetic acid, 
halogen, sulphonic add, -S0zGl3, alddiyde, caiboxylic add or ester, phosphonic acid 
or ester; 

Sc is chosen from fhe groiq) consisting o^ hydrogen, C1-C5 alkyl, halogen, CN, COiH, 
CHFbCatiForCF}; 

R7 is chosen from the gnnq) consiBtiiig 0^ H, halogen or Ci-Cs alk^; 

Sa is diosen from Oe groi? oonsistiis of, taydtogen, CrCs alkyl, halogen, CHFj, Q%F 
OTCF3; 

X is chosen from &s groiq> consisting of, -NH-, -0-, -Sr, -SO-, -SO^ -S&-, •Te- or-S- 
S- 

Y is diosen hum the group consisting of; hydrogen, hydroxy, -CH20H, metfaoxy, NB^, 
unbrandied, branched or cyclic Ci-Cs aOcyl, unbrandied, branched or cyclic -NH(Ci.C 
t)\ unbranched, branched or cyclic N(Ci-C8)2, -NH(C6aiyl), -N(C6aiyl)2, -NH(Ci-Cio 
heteroaryl), and -N(Cs.C » heteroaijd)^ C$£ «, heteroaiyl wherein any of said aiyl or 
heteroaryl groups are optionally substituted with up to 3 groups of R'which groiqis may 
be fhe same or (fifToent; 

Z is chosen fiom the group consisting 0^ C, N, or 0; 

R* represents a member selected from: hydrogen, halogen, -CN, OH, CO^ CHO, NO2. 
«, -NH(C,.C 4); N(C,.C4)2, -NH(C6aryI), -N(C6 aiyl)2, -NHCCj-C ,0 heteroaryl), and - 
N(C5.C 10 heteroai^)} ; or aphaimaceuficaUy acceptable salt thereofl 
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with tte proviso that the compound is not 



19. A confound according to claim 18, wherein Ri or/and Ri are H, (S)-inethyl, 
methyl, (R)-ethyl, (S)-ethyl, ethyl, (R)-propyl, (S)-propyl, propyl, (S)-bntyl, 
(S)-l-methyl-propyl,(S)-2-methyl-propyl,0^>is(qiroRyl, (S)-isopropyl, isopropyl, 
cyclopmtyl, -(CHi)2SMe, (R>CBiSCH:Ph, (S)-benzyl, 4-chloro-henzyl, 
(S)-3-methyl-l-H-indoleor (S>-phenyI; 

20. A compound according to either of claims 18 and 19, wherein Ra is chosen from 
the group consisting of; hydrogen, methyl, efliyl, phenyl, 3-hydroxy phenyl, 
4-ivdroxy phenyl, or forms a keto group togeflier with R4. 

2 1 . A compound according to any of claims 1 8-20, wherein K4 is H, metlq^l, or 
forms a keto group together with Rj. 

22. A compound accordmg to any of claim 18-21,whereinBsisN02,CN, CHjCNor 
CO^H; 

23. A compound according to any of claims 18-22, wherein K« is Me, or CF3. 

24. A compound according to any of claims 18-23, wherein R? is H or Me. 

25. A compound according to any of claims 18-24, wherem Ri is H or methyl. 

26. A conqwund according to any of claims 18-25, wherein X isNH. 

27. A compound according to any of claims 18-26, wherein Y is H, -OH, -OMe, -N 
(CH2CH3)2, piperidime, at 4-nitro-2-ylamino. 

28. A coiiq>oimd according to any of claims 18-27, wherein Z isCR? or N. 

29. A con:q)ound according to any of claims 18-28, wherein the compound is chosen 
from Qie group consisting of: 
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(S)-2-(4-NttiD-3-tnfliumniu%l-|)heii^ani^ 
2-Mefiq^2-(3-l9dRniy4-nilio-]AeDyl^^ 
[l-(3-Mefl9l4-silio-|iIi(^^ 
(S)-2K3-li&%l^mtiD-iibi9bniin 


(S9-2-<6-Med9l-S-i)ili(>-pyiidigh2yI^^ ^|fta9l-efl)atKit 
(S) -2-(6.Meflvl-5-nil».p5fridii».2-ybn^ 
(S>2-(6-Meal^5•]litIo■|9ndm-^ylBmmo>1nIl^ 

(DL) -3-(4-CW0ro-iihcqf^2.(6-iiiB%i.5-mlio-i)^^ -pmpan-l-ol; 

(S>2-(6-Mefli^5-iiitn)-2-pyiidn-2-yla^^ aci4 

(S>2-(6-Md9l-5•mlI0■pgfrida>^ylamk>>pI^ 

^(23-I)^ne%l^IUl^vplKn3tato^ 

(S>2^(3>DtafflIJW-I^Iro.pllaqlb^ 

4-(2rHydro]9'4,l-dimeS^e%lmDmo>2-tnSuo!D^ 

P94-(l-HydraIqnlefl5l^•bu^aIlm»V^l^^ 

(SK(l-qydti89iiie(M-rn^^ 

[4-(^l-Hydiaqni)B&gd-bii^lBmmo>2-tn^^ 

[4-((R> l-Hydia)QineSQ4-lni4«!aDihu>>2-l^^ 

[4-((S)-l.Hydmjqpinf%l-3-inefliyl-butyla^ 

4-(2-Hydto)g^l,l-dinie%l-e%lainino>2-ni(^bcBzo^ 

6-(2-Hydioxy-l,l-dime%l-e%laniino)-2-nirf5j-iiioo^^ 

and nniipoiBids IiBMng the fiinnidK 



m whi* R9, Rs and Z ae as defind m ihe fcDowiiB bbk 
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R9 

R6 
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CH 


CF3 

CH 
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CH 
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CF3 

CH 
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CF3 

CH 


CF, 

CH 

HO 

CF3 

CH 

HO OH 

CF3 

CH 
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R9 

R6 

CFj 

Z 

CH 



HO 

CF, 

CH 




CP, 

CH 



A"" 

CP, 

CH 




CF3 

CH 




CF, 

CH 




CF3 

CH 




CFj 

CH 



0 

CF, 

CH 
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R9 

R6 
CFj 
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CH 


CF3 

CH 


CF3 

CH 
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CH 
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CH 
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CH 
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CHj 
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R9 

R6 

CHi 

Z 

N 



N 


CHj 

N 


Cft 

N 
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N 


CH 

N 


CHs 

N 
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R9 

R6 

CHj 
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CH 
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CH 
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R6 
CH, 

Z 

CH 




i ^ 
u 

CH, 

CH 





A•f^EfiIa}y-\^-&lKiBJ^^^t^:^^ add; 

(6-MQflqfl-S-iiiliD-2-pyridiih2-ytBiinDDybutto^ 

^Mefl9t-N-(6-mEa^S-mtiO'iisiiidi^ 

4- ( IR} -2-Bydxaicy-l-iiietb/l-etliylaiDlno) -2-tri£luoxon»tlr^l-benzonltrilB 

4- ( (a) -l-Furan-2-ylnietbyl-3-faydro3(y-etliylainliio) -3-trl£luoroinethyl-benzonltrlle 

(R) -3-Purem-2-yl-2- (fi-aetliyl-S-nltro-pyridin-2-ylamiiw) -propan-l-ol 

2- (6-Methyl-S-nltzo-i)yrldln-2-ylainino) -heptan-l-ol 

3- Cyclqpentyl-2- (6-iiiethyl-5-nitzo-pyrldin-2-ylamlno) -pzopan-i-ol 
2- (6-Hethyl-5-nltro-pyrldln-2-ylsul£anyl) -ethanol 

[1- (4-Pluoro-3-methyl-phenylanilno) -cyclopentyl] -methanol 
1- [4- (2-Hydrcay-l, l-dimetbyl-etbylamlno) -2-trl£luoroinethyl -phenyl] -ethanone 
1- [4- ( (S) -l-Bydroxymethyl-3-methyl-butylainino} -2-tri£luoromethyl -phenyl] -ethanone 
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1- [4- (l-Hydroxymethyl-cyclopantylamlno) -2-tr4f luoromethyl-phenyl] -ethanone 

[1- (4-Methaiie8ulfgnyl-3-methyl-phenylaniino) -cyclopentyl] -methanol 
2 , 2-Diinetliyl - 3 - (6 -nethyl-S -nltto-pyriain-2-ylamino) -pxppan- l-ol 
2. 2-Dlmethyl-3- (3-Bethyl-4-nitro-pheiiylainino) -propan-l-ol 

4- 1 (R) -l-Benzylflulfanylnathyl-a-hydwHcy-etliylamlno) -2-trl£luotom8thyl-ben8onitrlle 
(R) -a- {S-Methyl-S-nitro-pyridin-a-ylamlno) -3-phenylnethaMBUlfiayl -propan-l-ol 

4- { (R) - 2 -Hydroxy- 1 -phenylmetltaneBttlf InylnetbYl-ethvlainino) -2 -trlf luammehhyi -b»in!CTi 
Itrile 

(1- (4-Nltro-ptaenylamlno) -cyclopentyl] -methanol 
(S) -2- (4-Kltro-phenylamlno) -pentan-l-ol 

18) -4-Hetliyl-2- U-nltro-phenylanino) -pentan-l-ol 

[1- (2-Bronw-4-nitro-phenylanino) -cyclopentyl] -methanol 

[SI -2- (2-Bxoino-4-nitro-phenylamino) -pentan-l-ol 

(S) -2- (2-Bromo-4-nltro-phenylamlno) -4-methyl -pentan-l-ol 

30. A compound according to any of claims 18-29, wherein Rj or II2 is a Ce-Cw 
sxyMo comprising an aiyl-substituted sulfur-containing Ci-Cio alkyl group. 

31. A compound according to any of claims 18-30, wherein in Ri or R2 the 
allgrlsulfur is substituted with a Cs aiyl group. 
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5 The present iBvention relates to the (Rl- 

and (s)-ejiatiticHners of 4- [ I (cy ano i r ni n o) [{1,2,2- 
trimethyl-propyl) amino] methyl] amino ] benzonitrile , 
phsuntiaceutical conqpositions contaixujig same, and a 
method for prranoting hair growth entploying such 

10 enaaationiers. 


Baglcaound of the Invention 
potassium channel openers such as minoxidil 
(Upjohn) , pinacidil (Lilly) and diazoxide (Shiseido 

IS and Schering-Plough) are Icnown for their hair 
growth stinulating activity. Thus. U.S. Patent 
Nos. 4,Sd6,8l2 and 4^139,619 disclose use of 
minoxidil in the treatment o£ male pattern 
baldness, alopecia areata and balding in females. 
.20 U.S. patent No. 4,057,636 discloses pinacidil. 
DB 3,827,467A discloses combinations of minoxidil 
and hydrocortisone or retinoids. 

U.S. patent No. 5.011,837 to Atvjal et al 
dieeloBes azyl cyanoguanidines which possess 

25 potassium channel activating activity and are 
useful theraEV for l^^rtenaion and other 
cardiovascular disorders, for various central 
nervous system disorders, Jcidn^ and urinary 
problans as well as for the prcanotion of hair 

30 growth, for example in the treatment of male 
pattern baldness (alopecia) . !rbesa azyl 
cyanoguanidines liave the structure 
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5 ^ 

incliuUng pbannaceutlcally acceptable salbs, 

wherein 

Rl is allc^l, alkenyl, alkynyl, haloalJ^yl/ 
cycloalJ^l, aryl, arylalOcyl or cycloalkyXsilkyl; 
10 R2 is 

On 0 
*_ " B ■ 

^BDif ~0R(| , — C— CRs , —C — OsiM , 

— e — stABtlttttod aaBino, — ots et — 6-Ri * 

R3 and R4 axe each indepeiid^tly selected 
15 form -R2, hydrogen, aUcyl, allceiiyl, all^xiyl' 

haloallcyl, halo, alkoxy, -iflHalkyl, -H-(alXyl)2. -S- 
allcyl, -0-aiyl-all^l, -S-arylalkyl or -S-atyl, -0- 
aryl, -NHaryl-alkyl, or Ra and R3 taken together 
are a group which form a ring with the two carbon 
20 atoons to Which they are attached, vAiicfa group is 
selected fron 

— 8-«B3)i-CHi- f — «(CB2)^CBr , — C-CBitCBa)p»- I 

wherein 

m=l or 2, 
25 n=3-5, 

X is 0, NBs. C3l2; and 
Rs is hydrogen or Ri. 
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Example 1 of U.S. Patent No. 5,011,837. 
discloses the preparation of 4-[((cyaiioiiuino)- 
[(1,2, 2-tri3netliylpropyl ) amino] berwocdtrile 


in the form of its racemic mixture. 

PCT J^jplication WO 92/02225 discloses a 
coiibination of a potassium chanael opsner and a 5- 
a-re6uctase inhibitor for promoting hair growth. 


of an androgen bloclcer end a potassium chaxmel 
activator for stimulation of bair growth. 


has heeo. une^qpectedly found that the (R) -enantiamer 
of 4- 1 [ (cyanoimino) [(1,2, 2-trimethylpropyl) amino] - 
methyllamlQolteQzonitrile, including 
phaimaceutically acceptable salts, thereof exhibits 

20 remarkable hair growth promoting activity which is 
superior in such regard to the corcespondisg (S).- 
enanticmar and the racemic mixture of su^ 
enantioners. in fact, It has been found that the 
(R) -enantiomer is surprisingly sx>d unesqaectedly 

25 mtwe effective in stimulating hair follicles to 
produce hair growth at a substantially faster rate 
as compared to Che corresponding (S) -enantiomer. 

The above (R) -enantiomer of the invention 
has the structure I 


5 



10 


PCT J^lication WO 92/09259A discloses use 


In accordance with the present invenciai, it 


30 


I 
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The (K) -enantiomer I will be in 
substantially pure form, that is, will be at least 
99% pure (R) -enantioDfter and will at inost contain 1% 
( S) -enantionier . 


invention, it bas been found that the (S] - 
enantiomer of 4-Ct(cyanoiiniiK>) ta,2,2-txiinethyl- 
propyl) amino] metbyl 1 amiiio}beii2onitrile, including 
phajanaceutically acceptable salts thereof, esdiibits 
10 excellent hair growth promoting activity. 

The above (S)-enantiomer of the invention 
has the structure II 


substantially pure foxn, that is, will be at least 
99% pure (S)-eiiantiomer and will at roost contain 1« 
(R) -enantiomer. 

:i^e enantiomers of the invention foxn Baits 

20 with a variety of inorganic and organic acids, "flie 
non-toxic phannaceutically acceptable salts are 
preferred, although other salts may al$o be useful 
in isolating or purifying the product. Such 
phannaceutically acceptable salts uoclude those 

25 foxaed with hydrotiihloric acid, nethanesulfonie 

aold, sulfuric acid, acetic acid, maleie acid, and 
the like. Ibe salts are obtained by reacting the 
product with an equivaloit amount of the acid in a 
medium in which the salt precipitates. 

30 1^ present invaition also includes 

phangaceutical con^sitions containing the (R)- 
enantioner of 4- 1 [ (cyanoimiTin) [<l,2,2-triaietlyl- 
prtwDaminolmebhyllaminolb^onitrile or a 


5 


in additicMi, in accozxlance with the present 


II 



15 


l%ie (S) -enantiomer II will be in 
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phaimaceutically acceptable salt thereof and a 
phamaceutically acceptable carrier therefor, 

in addition, the present invention also 
includes pharmaceutical contposifcions containing the 
5 (S)-enantloimer of 4-[[(cyanoijnino} [(l,2,2" 
triIllethylprqI^l)aInino)]netibylla^dnolben^onitrile or 
a phamaceutically acceptable salt thereof and a 
pbamaceutically acceptable ceucxier therefor. 

The (R)-enaDtioiner of the invaition, that 
10 is, (R)-4-[[tcyanoiinino)ni,2,2-triniethylprc»pyl)- 
aiciino]inethyl]ainino]benzonitrile nay be prepared 
according to the following reaction sequence: 



The {S}-eDantic3iner of the invention, that is 
( S> -4- [ [ (cyanoiroino ) [ ( 1 , 2 , 2-triiiiBtliylpr«^pyl> - 
amioolmettiyllaminolbenzonitrile may be prepared 
20 according to the above reaction sequence for 

preparation of the (R)-enanti«iiHr except that (SJ- 
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a-methylbsnzylamine is aa^loyed in place of (R)-a- 
- metliylbenzylamine to eventually £orm 


5 which is reacted with the 4-cyano-N'-(4- 

cyanopheoyl) thiourea, monosodium ^alt to fom the 
(S)-enantioiner (11). 


10 {S)-enantic»neE XX of the invention may be 
foxBulation with other hair cprowth promoti^ig 
cospounds such as t±e potassium channe l openers 
minoxidil (Upjohn) and/or diazoxide {Shiseido and 
S«ihering-Plough) . as well as cramakaliin and 

15 pinaqidil; a S-a-reduCtase inhibitor such as 
finasteride (Merck's Proscar*), terazosin HCl 
(Abbott's Hytrin*), or dcaataosin mesylate (Pfizer 's 
Cardura^] ; and/or an androgen blocker such as 
4-(5-inethoxyhep^l)-hexahydro-2(lH)-pentalen<»e as 

20 disclosed in PCT application WO 92/09259A, 
vasoccnstrictors such as betamethasone 
diprt^ionate, corticosteroids such as 
hydrocortisone, and ecqpolamine, and cyproterone 
acetate. 

25 The enanciomers of the invention may be 

admiixistered via topical, oral, parenteral or 
rectal routes as described in U.S. Patent »o. 
5,011,837 (Incorporated herein by reference) , with 
tcpical being preferred. Thus, the enantiomers of 

30 the invoitian in suitable tc^ical formulations are 
applied to the skin regicaa where hair growth is 
desired. 

Typical topical fonmilations for use herein 
will include - conventional ointments, creams, 
35 lotions, waxes, gels, pastes, jellies, sprays, 
aerosols and the like in aqueous or non-aqueous 
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formulations. Bxasples of suitable topical 
formulations are disclosed in U.S. Patent Nos. 
4,139,619 anct 4,596,812 which are incorporated 
herein by reference. 
S The enantxomers of the invention will be 

used in an effecclva amount, that is, in an amount 
su£ficient to promote hair growth or treat hair 
growth disorders, such that hair growth is 
increased or produced. A typical topical 
JO cansjosition will include from about 0.01 to about 
15% iiy weight, preferaH^y from about 0.1 to about 
10% by weight of the ccnposition. 

The topical foiAuU-ations containing the 
enantioners o£ the ijivention can be aroli^d to the 
15 area to be treated such as the scalp in humans, by 
■spraying, dabbing or SNobbing to deliver the 
enantiomer to the region of the hair follicle. Oihe 
foxonilations will be applied to the area of 
treatment on a routine basis prior to, during and 
TQ subsequent to hair growth, at least once daily, and 
preferably two or more times daily. 

•Ois aaaaapac^fiag Figure is a graph showing 
the effect of a once daily application of eadh of 
the (R)- and (S)-' enantianers described herein on 
25 hair growth in male C3H mice. 

The following Exanples represent preferred 
embodiinents of the present invention. 

Exaitijgle 1 

30 tR)-4- [ [ (Cyanoimino) [ (l,2,2-trimethylpropyl)aminol- 
methyl] aminolbenzonitrile 
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The title ccsmpowd was pr^ared according to 


5 the procedure described by Manley and Quast (J. 
Med. Cbm. 1992, 35, 2327-2340) with some 
modification. A Hiixture of pioacolone (29 g. 290 
mmol), {Rl-a-TDBttaylbenzyl amine (17.6 g. 145 mmol) 
and p-fcoluenesul£^c acid mondi^drate (300 mg> in 

10 toluene (150 M.) was ref luxed using a Dean-Stark 
trap (to roftove water from the reaction mixttire} 
for 3 days. The solvent was evaporated and the 
residue was distilled at ca. 120-2»C (9 mm) to. give 
21 g (71% yield) of 


as a colorless oil. Ibis material was dissolved in 
anhydrous THF {210 vSL) and treated at 0-2'C with 
borans-mF complex 03&, 206 nL, 206 mmol) . Tbe 
mixture was allowed to coma to room teaperature. 
20 stirred for 5h and concentrated is vacuo. To the 
resulting oily residue was carefully added ethanol 
(300 nL) , and the mixture was refluxed for Ih and 
concentrated again is saajs> iflie residue was 
chrcHiatogiraphed over basic alunina (activity grade 
25 l/heMuaa) giving colorless oil. Proton NHR and 
HPLC (.Ym CIS S3 4.5»0 BWl colulMl/water-HeOH-H3E>04 
90:10:0.2 to 10:90:0.2 gradient) indicated that 
this material was contaminated with ca. 10% of the 
(S,R)-diasterecaiier. Therefore, this mixture was 
30 resuhjected to flash cbrariatog7apl]y (silica 

gal/hexane-EtoAjc-trietlvlamine 95:5:0.1) to afford 


15 
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(11.45 fl, 55.8 nmol, 54% yield). 'The above 
conpourLd (11.45 g) and 10% palladium on carbon [1.5 
g) were taken in EtOH (230 oIi) and stirred under 
5 iQ^ogen for 12 havis. IbQ mixture v>as filtered 
and the filtrate (ca. 230 iqL) containing the title 
product was used as such for the next step as a ca. 
0.24 N solution in ettaaaol (assumed 100% yield) . 

10 B. N-Cyano-N'-(4-cyaiiopbeiiyl)thiourea, 

noaosodiun salt 

H 

The title compound tfas jarepared according to 
15 Example 1 Part A of U.S. Patent No. 5,011.837. 

C. (R)-4-[[{CyanDimino)t(l,2.2-triinetlvl- 
pzppyl)aniino]metliyl]a]idno)1denzonitrile 


20 



To a solution of Part B corapound (6.0 g, 
26.8 mmol) in DMF (150 mL) was sequentially added 
the solution of Part A coneound (ea. 0.24 M in 
EtOH, 112 mL, 26.8 mdoI) and 1- {3-diiiietfaylaffiiiio- 
25 propyl) -3-eflylcatbodiimide hydrochloride (WSC) 
(6.0 g, 31.3 nmol] . The mixture was stirred at 
room tentfjerature for 3 hours, diluted with ethyl 
acetate and sequentially washed with IM HCl, water 
and brine. Vhe organic layer was dried over 
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magnesiuBi sulfate, concentrated and tlie crude 
product was purified lay flash chromatography on 
silica gel (hexanes-ethyl acetate-triethylamine 
75:25:0.2) to afford a colorless foam. This 
5 material was recrystallized from isopropanol to 
give the title coapound as a v4iite solid <4.15 g, 
57.6%), m 159-60-C; Ea]D -180" C=l, MeOH; 
enantiomeric purity datennined by chiral WW » 99% 
(ChiralPak ad coluron/hejwne-isopropeuiol- 
10 triethylamine 80:20:0.2); MS: 270 (H+H)+; l-H NMR 
(CDCI3) 5 8.65 (br s. IH), 7.69 (d, 2H, J=8.79 Hz), 
7.37 (d, SB, Js'S.?* HZ), 4.93 (br d. 1H>, 3.83 (M, 
IH), 1.10 (d, IH, J=6.45H3!), 0.90 (s, 9H) . 

IS Eloo^tal analysis: calculated for C1SK19N5: 
C, 66.89; H, 7. IX; H, 26.00 
Found: C, 66.71; H, 7.U; N, 25.98. 


Bxainpl^2 

20 (S) -4-1 [ (CyanoimiJio) [ (l,2,2-trinethylpraEiyl)aBd2w>)- 
inetfayl]amiBQ]benzonitrile 


25 The title conpound was preipared from Part B 

corapound of Example 1 and {S)-l,2,2-trijnethylprojiyl 
wnine (prepared according to Manley and Quast, J. 
tfed. Chem., 1392. 35, 2327-2340) the saa» 
jnocedure as described in Bxanple 1, Part C. HbA 

30 produce WB bbtaioed as a colorless solid. «p 158- 
sg'Cf IoId+189" C=1, MeOR; enantiomeric purity 
determined by chiral HPLC - 99.4% (ChiralPak AD 
colTjinn/hexane-isopropanol-criethylaniine 80 : 20 : 0 .2 ) ; 
HS: 270 IWtH)*; NMR (CDCI3) 5 8.43 (br s, IH) , 

35 7.69 (d, 2H, J=8.79 lU), 7.37 (d, 2H. J=8.79 Hz), 
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4.93 (br d, IH), 3.83 {la, IH), 1.10 (d, iH, J=6.4S 
Hi). 0.90 (s, 9H). 


gxajnole. j 

5 Canparison of Ejounple 1- (R) -Eaantiomer and Sxanple 
2-^s^^BIlanttiemQr Re Hair Growth 1T> i^Tl Rnimnl VlQ^l 

Tbe objective q£ the following described 
e:^eriment was to cQBipare and evaluate the in TtiSQ 
10 effect of the Exaiiijle 1- (R) -enantiomer and the 
Exajnple 2-- (S) -enantiomer to. hair growth in an 
animal model, ibe two ^lantioioers were coiioared 
topically for hair growth in C3H nice. 

IS atii y ^ l Wodftl 

T!he C3H mouse is a useful model for stu<3yin9 
hair growUi. Its usefulness rests with the fact 
that skin pigmentation of this animal is provided 
by the melanocytes of tbe hair follicle and not the 

20 epidermis. In the telogen or the resting pibase of 
the hair follicle, the skin is pink. In tbe 
earliest phase of anagen or the growth phase, there 
is sudden graying of the skin and aa the anagen 
phase progresses the slcin becomes darker in color. 

25 In this stu4y, visual observation was used as an ^ 
assay of anagen induction, Purtbermore as 
anageo develops, the skin thiclmess increases from 
a thin telogen skin to a measurably thickened 
anagen skin, ibus, recording tbe skin color and 

30 microscopic thickness of skin from these mice 
offers a sensitive, quantifiable and convenient 
method of assessing the phase? of hair growth. 

Groups of 20, six to seven week old male C3R 
mice with hair follicles in the resting phase of 

35 hair growth were used. At this stage in their 
life, the hair follicles remain in the telogen 
phase for up to 30 days or longer. This provides 
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an adequate window of tiroe to screen dru^s. 
Cconpounds that iaiprove hair growth stimulate the 
hair follicles from the telogen to the anagen 
phase. This stinmlation is manifested toy the 
5 shortening of the telogei phase of the hair 
follicle cycle. 

Animals xere anesttaetised with tetainine/ 
xan&m (100 mg/Kg and 12 mg/Kg) IP and the hair 
over a defined dorsal area vrere closely clipped. 
10 animals with pink skin were treated 

topically Ix daily, 5 days per week with 50 
microliters of a 2% solution of Example 1-(R)- 
enantioner and a 2% solution of Exaople 1-(S)- 
enantioner or vehicle by itself, applied to the 
15 dorsal area. The vehicle employed vas 
ethanol/propylene glyeol/water, 60/30/10. 
Treatment was coDtisued for at least 4-5 wee3cs. 

Animals were observed daily for side ef fecta 
and changes to the test sites. All observations 
20 were documented. Test sites vex& graded weekly for 
changes in skin color and hair growth. In this 
study drug effects were evaluated using the visual 
observation of skin dunging from pink to gray and 
resulting in hair growth. 

25 

Results 

The percent of animals that induced hair 
follicle stinmlation during the treatment period is 
illustrated in the aeconpanying Figure below. The 

30 most significant cabservatlon nade betveai the two 
enantionexs is the difference in the tine of onset 
of folUcle stimulation. The time of onset for the 
EScanple l-(R)-aiantioiner was day 7 conpared to day 
11 for Exanrple 2-(S)-enantitaner. The tijne of onset 

35 for the vehicle control was day 28. By day 11 of 
treatment the Sscangple l-{R)-enantio«ner caused hair 
follicle stiamlation in 40% of the test ndce 
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c<»i(pared to only 5% with Example 2- (S) -enantiomer . 
By day 14, 50% of the animals treated with Ejcainple 
l-(R)-enantiOTier showed hair follicle stimulation 
compared to 25% for Example 2- (S) -enantiomer. By 
5 day 28, 85% of the animals treated with the Example 
-enantiomer showed hair follicle stimulation 
as coni>area to 65% treated with Bxainple 2-(S)- 
enantioner. Thus througihout the treatousnt period, 
the group treated with Bxaaiple l- (R) -enantiomar 
10 showed a higher incidence of hair follicle 

stimulation as con5)ared to the group treated with 
Exan&le 2- (S) -enantiomer. 

The attached Figure showfi the effect of Ix 
daily topical application of Bxanple 1-{R)- 
15 enantiomer and Exanple 2-(S)-enanticaoB«:. 

In conclusion, these results in the C3H ndce 
indicate that there is a remarkable difference 
between the Bxaraple 1- (RJ -enantiomer and the 
Exaii?>le 2- (S) enantiomer in their effect on hair 
20 follicle stiimilaticcD; in particular the (R)- 

enantiomer has a faster onset o£ action ccn^ared to 
the coxrespooding (S)->eDantiamer. 

These results are indeed surprising and 
unexpected especially in view of the vasorelaxant 
25 potencies of each of these enantiomers, ^ch is 
generally recogaiaed as an indication of hair 
growth promoting properties (Side Effects of 
Vasodilator Ther^, W.A. Pettinger et al, 
I^rtension, 1988, Vol. 11, 11-34 to 11-36, and 
30 Minoxidil Stimulates Cutaneous Blood Flow in Human 
Balding scalps: Ehazmacodynamics measured Iv laser 
Doppler velocimetry and photopulse plethysmography- 
R.C. waster et al, J. Hwest. Danoatol., 184, Vol. 
82, 515-517). 
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What is Claimed is; 

1. Tbe (R)-eiiantioiiier of 4-[[{cyaiiouiiiaio)- 
[ { 1,2,2 -trajneUiylpr<wl ) amino Jmetli/l 3 amino 1- 
benzonitrile or a phamaceutically acceptable salt 

5 thereof . 

2 . IbB (R) -finantiomer as defined in Claim 1 
substantially separated firon iba correspoDding S- 
enantiomer. 

3. Tbe (R)'enantiGiner as defined in Claim 1 
10 having the structure 

in substantially pure form. 

4. The (R)-enantioinBr as defined in Claim 1 
having an enantiomeric purity equal to at least 

15 39%. 

5 . A pharmaceutical composition comprising 
the (R) -enantiomer as defined in Claim 1 and a 
pharmaceutically acceptable carrier therefor. 

6. A pharmaceutical canbination which 

20 cos^rises the R-enanticner as defined in Claim 1 in 
eombdnation with another hair growth jnromoting 
agent. 

7. A method for promoting hair growth ^ftich 
ooisprises administering to a human, in need of 

25 treatment a therapeutically effective amount of the 
(R) -enantiomer of 4-[[{cyacoimino) t(l,2,2- 
trimethylprqpyl)aminQllnethyl]amino)ben2Qnitrile or 
a pharmaceutically acceptable salt thereof. 

8. 1*6 method as defined in Claim 7 wherein 
30 the IR) -enantiomer is administered systemically or 

topically. 

9. ibe method as defined in claim 7 wherein 
the (R) -enantiomer is administered topically. 


- 15 - . 
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Thus, wtdle the IC50 vasoreXaxant 
potency of th& (R) -enantiomer is 47±17 nM versus 
157±35 nM for the (s) -enantiomer, as seen above, 
the hair growth promoting alDility of the (R) - 
5 enantiomer for producing hair growth within 11 days 
of treatment is 8 tiaes greater than the 
corresponding (S) -enantiomer. 


- X4 ' 
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10. Wie method as defined in Claim 7 
wherein the (R) -enantiomer is administered as a 
cieam forfflulation, lotion formulation, liquid 
formulation or ointment foimulation. 

11. A method for treating wale pattern 
baldness which conprisas adndaistering to a huwan 
in need of treatmeot a therapeutically effective 
aaovint of the ll-«iantioiiner as defined in Claim 1. 

12 . The (S) -enantionier of 4- [ I (cyanoiadjQO) - 
[ (l,2,2-triinethylpro!pyl)amino]inethyl]ainino3- 
benzonitrile or a phamEwreuticalXy accq>table salt 
thereof. 

13. The (5) -eneaitiamer as defined in Claim 
12 substantially separated from its corresponding 
{R}'eaanti(SBer. 

14. ?3ie <S}-enantionier as defined in Claim 
12 having the structure 

in substantially pure form. 
I 151 The {S} ~aaantioiaer as defined in Claim 

12 having an enantiomeric purity equal to at least 
99%. 

16. A phanoBceutical coaqposition confiirising 
the iSj-enantioroar as defined in Claim 12 and a 

5 phannaceutically acceptable carrier therefor. 

17. A phanoaceutical conibinatioa comprising 
the s-enantiwer as defined in Claim 12 in 
corobination witi another hair-growth pronusting 
agent. 

[) 18. A method for pmnoting hair growth 

which comprises adminiscertng to a human in need of 
treatment a therapeutically effective amount of the 
(S}-enanriomer of 4~n (cyanoimino) [(1,2,2- 
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trimetlxylproEyJ) andno] methyl] amino] benKonitrile or 
a pbarmaceutically a.ceeptable salt thereof. 

IS. The method as defined in Claim 18 
wherein the (5)-enaiitic»ier is administered 
5 systemicaily or topically. 

20. Hbi& method as defined in Claim 18' 
wherein the (S) -enantioner is administered 
topically. 

21. the method as defined in Claim 18 

10 wherein the {S)-enantiamer is administered as a 
cream foximilation, lotion formulation, liquid 
formulation or ointment formulation > 

22. A method for treating iiale pattern 
baldness vAiich con^ises administering to a human 

15 in need of treatment a therapeutically effective 
amount of the (S)-enantiomer as defined in Claim 
12. 
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Sinharay, Akhileswar. Dr., 6000 Frankfurt, DE; 
Winkler, Irvin, Dr., 6237 Llederbach, DE; Heisberg, 
Matthias, Dr., 6233 Kelkhelin, DE 


(§) Substltuierte 5-[4-(4,5-Dihydro-2-oxazolyl)-phenoxyalkyienoxyalkyl]-isoxazole, Verfahren sowie 

5-(Phenoxyalkylenoxyalkyl)-isoxazole als Zwischenprodukte zu ihrer Harstellung und Ihre Verwendung zur 
Bekampfung von Krankheiten, die durch Infektion mit Viren hervorgerufen wurden 

Neue Isoxazol-Oerlvste der Formel 

in der die Substituenten bis sowie A und B die genann- 
. ten Gedeutungen haben, eignen sidi zur Bekampfung t/on 
ICrankheilen. die durch Infektion mit Viren. insbesondera mit 
Picorneviren, hervoraeruf en worden sind. 
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Beschreibung 

Die Be^pfiing von Vinis-Infektionen bzw. durch diese hervorgerufenen Krankheiten (Viruserkrankung) 
mit chemotherapeutischen Mitteln ist wichtig, weil vielen Viruserkrankimgen mit einer Impfung nicht vorge- 
beugt werden kaiiii, da die betreffenden Vinistypen haufig ihre Hufle Sndern. Gegen zahlreiche Viruserkrankim- 
gen sind bereits Chemolherapeutika beschrieben worden; z. B. g^n Herpes simplex, das Acyclovir oder gegen 
Krankheiten, die dturch Rhinoviren vemrsadit werden, das Enviroxime, 4,6-Dichlorflavan, Cbalcone RO 09-0410 
(siehe British Medical Bufletin, VoL41, 386-390 (1985) oder Disoxavil (siehe Science, VoL 233, 1286-1293 
(1986)). Weiterhin wurde in der deutschen Patentanmddung P 38 19 037 berats vorgeschlagen, 2,4-disubstituier- 
te Oxazol-Derivate zur Bekampfung von Rhinoviruserkrankmigen einzusetzea 

Oberraschenderweise wurde nun gefunden, daB sich bestimmte Isoxazol-Derivate zur Behandlung bzw. zur 
Prophylaxe von Viruserkrankungen eignea 

Zum Erfmdungsgegenstand gdioren demzufolge Isoxazol-Derivate der Fennel I 



A eine verzweigte oder unverzweigte Alkylengruppe mit 2 bis 12 C-Atomen, 
B eine verzweigte oder unverzweigte AJkylengruppe mit 1 bis 4 C- Atoraen. 
R'Wasserstoff,Ci-C6-AlkyIoderCi-C4-Alkoxy, 

R2 und/oder Wasserstoff, F, Q Br. J,Trifluonnethyl,Ci -C4-Alkyloder Ci -Q-Alkoxy und 

R* Wasserstoff, Ci— Q-Alkyl Ci— Ci-Alkoxy oder einen aromatischen KohlenwasseistofErest mit bis zu 16 

C-Atomen, der auch mit F, Q, Br, J, Trifluormethyl, Ci— C4-A]kyl oder Ci — C4-Alkoxy bis zu drdf ach substituiert 

seinkann, 

bedeuten, sowie deren physiologisch verti«gliche Salze. 

Bevorzugt sind Isoxazol-Derivate der Formel l die dadurch gekennzeichnet sind, dafi sie mindestens eines der 
nachfolgenden Merkmale aufweisen: 

A ist eine verzweigte oder unverzweigte Alkylenkette mit 2 bis 6 C-Atomen, 

B ist eine Methylen- oderEthylengnippe, 

R' ist eineCi-Ca-All^Ignippei 

R^ und/oder R* ist Wasserstoff, Q oder Ci -Q-Alkyl, 

R* ist one Ci -CrAlkylgruppe oder ein Hienylrest, der mit bis zu drei Ci-Ca-Alkyigruppen oder Chloratomen 
substitmert sein kann. 

Besonders bevoizugt sind Isoxazol-Derivate der Formel i, die dadurch gekenDzek±net smd, daB sie mmde- 
stens eines der folgenden Merkmale aufweisem 

A ist eine unverzweigte Alkylenkette mit 2 bis 6 C-Atomen. 

B ist eine Methylengnippe, 

R' isteiDeCi-C3-AlkyIgruppein4-SteIlung, 

R2 und/oder ist Wasserstoff oder Q in 2- bzw. 6-Stellung, 

R*" ist eine Ci -Ca-Alkylgruppe in 3-SteIlung oder eine Phenytgnippe, die in p-Stellung mit einer Methylgruppe 
substituiert sein kann. 

Weiterhin gehort zum Erfindungsgegenstand ein Verfahren zur Herstellung von Verbindungen der Formel ], 
das dadurch gekennzeichnet is^ daB man eine Verbindung der Formel II 



-0— A— OH (ID 


in der die Substituenten die zur Formel I genannten Bedeutungen haben, mit einer Verbindung der Formel III 
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in derX F, CI, Br oder J ist und R* und B die zu Forrael I genaimten Bedeutungen haben, 

Die Umsetzung zur Herstellung der erfindungsgemaBen Verbindungen wird zweckmaBig mit aquimolaren 
Mengen der jeweiiigen Ausgangsstoff e (Verbindungen der Formein II und 111) durchgef uhrt, vorteiJhaf t in einem 
polaren aprotischen Losungsmittel wie z.B. Aceton, EthylmethyIketon,Tetrahydrofuran, U-Diraethoxyetlian, 
1.4-Dioxan, Acetonitril, Dimethylformamid, Dimethylsulfoxid. Urn die bei der Reaktion entstehenden Halogen- 
wasserstoffe zu neutraJisieren, werden vorzugsweise Basen wie z. B. Natriumhydrid, Lithiumhydrid, Kaiiumcar- 
bonat, Natriumhydrogencarbonat, Triethylamin oder Pyridin zugesetzL 

Die nach dem beschriebenen Verfahren hergestellten Verbindungen der allgemeinen Formel I sind als basi- 
sche Substanzen zur Bildung von Salzen befahigt Die Herstellung von pharmazeutischen akzeptablen SSuread- 
ditionssalzen von Verbindungen der Formel I erfolgt nach allgemein ilblichen und jedem Fachmann gelaufigen 
Methoden. FOr die Verbindungen der Formel I kommen sowohl Salze mit anorganischen als auch Sake mit 
organischen Sluren in Bettacht, beispiebweise Hydrochloride, Hydrobromide, Sulfate, Methansulfonate, p-To- 
luolsulfonate, Fumarate, Tartrate, Qtrate, Maleinate, Ascorbate oder Acetate. 

Die Verbindungen der Foraiel II warden vorzugsweise durch die Umsetzung von Phenolen der allgemeinen 
Formel IV 



-OH (IV) 


worin R', R2 und die 2U Forme! I angegebencn Bedeutungen haben, mit geeigneten <»-Halogenalkanolen der 
Formel V 

X-A-OH (V) 

worin X Fluor, Chlor, Brom oder Jod bedeutet und A die zu Formel 1 genamiten Bedeutungen hat, hergestellt. 

Die Verbindungen der Formel IV konnen nach in der Literatur beschriebenen Methoden hergestellt werden 
(siehe z. B. EP 2 07 454). Die Verbindungen der Forrael V sind kauflich oder lassen sich nach allgemein bekann- 
ten Methoden herstelien. Die Verbindungen der Formel III kfinnen nach literaturbekannten Methoden herge- 
stellt w.erden (siehe z. B. deutsche Offenlegungsschrift 25 49 962). 

Ein weiteres Verfahren fur die Synthese der Verbindungen der Formel I, das ebenfalls Gegenstand der 
voriiegenden Erfindung ist, wird in nachfolgendem Schema eriautert: 

Die einzelnen Umsetzungen konnen unter unterschiedlichen Bedingungen ablaufen; die angegebenen Bedingun- 
gen und Reagenzien sind als beispielhaft anzusehea Die in den Formein angegebenen Substituenten R' bis R* 
sowie A und B haben dieselbe Bedeutung, wie zu Formel I angegeben: 
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0 0 

Jk II K,CO,/DMF Ax II 

NcYnVoH + Hal-A-O-C-CH, * NC-< Vo-A-O-C-CH, 

vry 5 h/lOO-C \=K 

(VD (vn) (vnD 

R* 

l)NaH/THF 
R' 2)Br~B ^ N m 

2nNaOH/EtOH 

► NC-f >-0— A— OH ^ 

20OC \=f=/ 16 li/20-25<C 


Ri R* 

C— CrAlkanol/Ether/HCl 


A— 0— B-^^N 
(X) 

HCI— HN T i 
(C— CrAlkyl)— 0 ^ 0 
(XD 


0-20K: 


NCCjHdj/CHiCl, 

(Ci— CMIIO'l) 

cm 

(Xffl) 


1—0 T 0 


4h/12(rC ' ''''rjL^)^0-A-0-B^(Hl 


R' 

Das gegebenenfalls substituierte 4-Hydroxybeiizonitril (VI) kann mit einem Essigsaurehalogenalkanylester, 
voizugsweise Essigsaurejodalkanylester (Vn^ vorteilhaft in einem polar aprotischen Ldsungsmitte], wie z.Bi 
Dimethylformamid, in Gqgenwart einer Base, wie z. B. KjCOs in mehrstOndiger Reaktion bei erhShter Tempera- 
tur, vorzugsweise bei ca. lOO'C; zu einer Verbindung der Formd VIII umgesetzt werden. Das erhaltene Produkt 
laBt sich bydrolysieren durch Verseteen mit einer waflrigen Base, z. B. 2 n NaOH unter Zusatz von Alkohol, 
vorzugsweise Ethanol, zu Verbindungen der Fonnel DC 

Die Verbindung der Formel DC kann durch Umsetzen mit 

1. Alkalihydrid, vorzugsweise Natriumhydrid, in geeignetem inerten Lfisungsmittel, z. B. Tetrahydrofuran 
iind 

2. einer Verbindung der Formel III, vorzugsweise bei Raumtemperatur, in eine Verbindung der Formel X 

umgewandelt werdea Die Verbindungen der Formel X sind neu und ebenfalls Gegenstand der vorliegenden 
Erfindung. Das erhaltene Produkt laBt sich durch Versetzen rait einem Alkohol mit I bis 3 C-Atomen. vorzngs- 
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weise Methanol, in Gegenwart eines aprotischen Losungsmittels, vorzugsweise Dialkylether, und einem Halo- 
genwasserstoff, vorzugsweise HCl, zweckmaBigerweise bei Temperaturen im Bereich von 0°C zu den neuen 
Verbindungen der Formel XI umsetzen. Das entstandene Produkt laBt sich anschlieBend z. B. mit einem Trialkyl- 
amin, vorzugsweise Trieihyiamin in einem inerten L6sungsmittel, vorzugsweise Methylenchlorid bei Tempera- 
turen von zweckmaBigerweise ca. 0 bis 20°C zu der Verbindung der Formel XII umsetzen, die ebenfalls 5 
Gegenstand der vorliegenden Erfindung ist Das Zielprodukt der Formel I liBt sich aus der Verbindung der 
Formel XII durch Umsetzen mit der Verbindung der Formel XIII, in der der Substituent R< in 2- oder 3-Stellung 
gebunden sein kann, bei erhohterTemperatur, vorzugswdse bei ca. 120° C, erhalten. 

Die Verbindungen der Formel VI sind entweder bekannt oder werden aus den entsprechenden 4-Hydroxy- 
benzonitril durch Halogenierung oder Alkylierung nach an sich bekannten Methoden hergestellt Die Verbin- 10 
dungen der Formel VII werden nach literaturbekannten Methoden (z.B. Tetrahedron Letters 23, 681-684 
(1982)) hergestellt 

Die Verbindungen der Formel I besttzen wertvolle pharmakologische Eigenschaften, insbesondere eine anti- 
virale Wirkung, vor aliera gegen Picomaviren. Die erfindungsgemaBen Verbindungen sind gegen verschiedene 
Picomaviren wirksam und eignen sich daher zur Bekampfung von Infektionen mit Picomaviren und unterschied- 15 
licher, durch Viren verursachter Krankheiten, wie z. B. Erkrankungen des oberen Respirationstraktes, Endokar- 
ditis oder Ericrankungen des Darms sowohl bei Menschen als auch bei Tieren. Besondere Bedeutung haben die 
erHndungsgemlBen Verbindungen bei der Bekfimpfung von Infektionen mit Rhinoviren und von Erkrankungen, 
die durch Infektion mit Rhinoviren verursacht wonlen sind. 

Die Erfindung betrifft daher weiter die Anwendung der erfindungsgemaBen Verbindungen, insbesondere bei 20 
der Behandlung und Prophylaxe von Erkrankungen des oberen Respirationstraktes, Endokarditis oder Erkran- 
kungen des Darms. 

Die erfindungsgemaBen Verbindungen konnen entweder allein oder mit physiologisch vertraglichen Hilfs- 
und/oder Tragerstoffen vermischt als Arzneimittel angewandt werden. Sie kdtmen zu diesem Zweck oral in 
Dosen von 0,1 — 10 mg/kg/Tag, vorzugsweise 0,2—8 mg/kg/Tag oder parenteral (z. B. intravenCs, subcutan oder 25 
intramuskular) in Dosen von 0,05-5 mg/kg/Tag, vorzugsweise 0,1-2 mg/kg/Tag, rectal oder lokal (topisch). 
insbesondere als Aerosol appliziert werden. Sie werden zweckmSBig in Dosierungseinheiten verabreicht, die 
mindestens die wirbame Menge der erfindungsgemlBen Verbindungen, bevorzugt 30—300 mg, besonders 
bevorzugt 50—250 mg enthalten. Diese Werte beziehen sich auf einen erwachsenen Menschen mit einem 
Gewicht von 75 kg. Die Dosierung kann in schweren Fallen auch eihoht werden. In vielen Fallen genOgen jedoch 30 
auch geringere Dosen. 

Die erfindungsgemaBen Verbindungen kdnnen auch in Kombinaiion mit anderen Wirkstoffen, insbesondere 
Antivirusmittein und Immunstimulantien, wie z. B. Interferonen oder Interfer9n-lnduktoren verabreicht werden. 

Die Erfindung umfaBi weiterhin die Verwendung der erfindungsgemaBen Verbindungen bei der Herstellung 
von Arzneimitteln, die zur Behandlung und Prophylaxe der vorstehend genannten Krankheiten eingesetzt 35 
werden. 

Ein weiterer Gegenstand der Erfindung sind Arzneimittel, die mindestens eine der erfindungsgemaBen Ver- 
bindungen der Formel I und/oder mindestens eines ihrerpharmakologisch vertraglichen Saize enthalten. 

Die Arzneimittel werden nach an sich bekannten, dem Fachmann gelaufigen Verfahren hergestellt Als 
Arzneimittel werden die erfindungsgemaBen pharmakologisch wirksamen Verbindungen { = Wirkstoff) entwe- 40 
der als solche oder vorzugsweise in Kombination mit geeigneten pharmazeudschen Hilfs- und/oder Tragerstof- 
fen in Form von Tabletten, Dragees, Kapseln, Suppositorien, Emulsionen, Suspensionen oder Ldsungen einge- 
setzt, wobei der Wirkstoffgehalt bis etwa 95%, vorteilhafterweise zwischen 10 und 75% betragt 

Geeignete Hilfs- bzw. Tragerstoffe fOr die gewflnschte Arzneimittelformulienmg sind beispielsweise neben 
Ldseroittein, GelbiMner, Suppoatoriengnindlagen, Tabletten-Hilfsstoffe und anderen Wirbtofftragem auch 45 
Antioxidatien, Dispergiermittel, Emulgatoren, Entschaumer, Geschmackskorrigentien, Konservierungsmittel, 
Losungsvermittleroder Farbstoffe. 

Die Wirkstoffe konnen oral, intranasal, parenteral, intravends oder rektal appliziert werden, wobei neben der 
oralen Applikation insbesondere die intranasale Applikation als Aerosol bevorzugt ist. 

Fur eine orale Anwendungsform werden die aktiven Verbindungen mit den dafur geeigneten Zusatzstoffen 50 
wie z. B. Tragerstoffen, Stabilisatoren oder inerten Verdunnungsmittein vermischt und durch die iiblichen 
Methoden in geeignete Darreichungsformen gebracht, wie Tabletten, Dragees, Steckkapsein, waBrige oder olige 
Losungen. Als inerte Tragerstoffe konnen z. B. Gummi arabicum. Magnesia, Magnesiumcarbonat, Kaliumphos- 
phat, Milchzucker, Glukose oder Starke, insbesondere Maisstarke verwendet werden. Dabei kann die Zuberei- 
tung sowohl als Trocken- als auch als Feuchtgranulat erfolgea Als olige Tragerstoffe oder Ldsemittel kommen 55 
beispielsweise pflanzliche oder tierische Ole in Betracht, wie z. B. Sonnenblumenol oder Lebertran. 

Zur subkutanen oder intravenosen Applikation werden die aktiven Verbindungen oder deren physiologisch 
vertragliche SaIze, gewflnschtenfalls mit den dafur geeigneten Substanzen wie Losungsvermittler, Emulgatoren 
oder weiteren Hilfsstoffen in Losung, Suspension oder Emulsion gebracht Als Losungsmittel kommen z. B. in 
Frage physiologische Kochsalzl6sung oder Alkohole, z. B. Ethanol, Propanol, Glycerin, daneben auch Zuckerld- eo 
sungen wie Glucose- oder Mannitldsungen, oder auch eine Mischung aus den verschiedenen genannten L6- 
sungsmitteln. 

Nachfolgend ist die Erflndung an Hand von Beispielen naher eriautert 

Beispiel 1 65 
5-[4-(4,5-Dihydro-2-oxa2olyl)-phenoxyeihoxymethyl]-3-methyl-isoxa2ol 


5 
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3^ g (0.09 Mol) Natriumhydrid (55-60%) werden mh Petrolether gewaschen und in 10 ml THF (rein) 
vorgdegt,dazueineL6sungvonl8,6g(0.09MoI)2iH4^-Dihydro-2-oxazolyl)-phenoxy]-ethanoIinlOO^ 
(rein) bei ca. 20°C getropft Die Temperatur steigt dabei bis auf 42°Q Das Gemisch wird 20 Minuten unter 
RuckfluB geruhrt, dann ohne zu heizen eine Losnng von 15,8 g (O.09 Mol) 5-Broinmethyl-3-methyl-isoxazoI in 
15 ml THF (rein) gelost langsam zugetropft Durch die exotherme Reaktion steigt die Temperatur bis auf 6&°C 
an. NachtragUch wird das Reaktionsgemisch 1 Stunde unter RuclcfluB geriihrt und fiber Nacht bei Raumtempe- 
ratur stehengelassea Anschliefiend wird das Reaktionsgut in 500 ml Eiswasser gegeben. der ausgefallene hfie- 
dersdilag abgesaugt nnd mit Wasser nachgewaschen. Nach dem Trocknen bei Raumtemperatur wird das 
ProduktausEssigsaureethylesterumkristaHisiert Ausbeute: 19 g,Schmp.:98— lOrC 

Beispiel 2 

5-[4-(4^Dihydro-2-oxazotyl)-phei!OxypropionQxymethyr|-3-methyl-isoxa2ol 

Die Titelverbindung wird analog Beispidlaus3{4-(4^-Dihydro-2K>xazolyO-phenDxy>propaiu)l^ 
methyI-3-methyl-isoxazol hergestellt Schmp. 70-74*C 

Beispiel 3 

5^4^4^Dihydro-2-oxazolyl)-phenoxybutoxymethyl>3-methyl-isoxa2ol 

0,96 g (0 022 Mol) Natriumhydrid (55-60%) werden in 10 ml DMF (rein) suspendiert, dazu 4,7 g (0.02 Mol) 

4- r4-(45.Dihydro-2-oxazoIyl)-phenoxy]-butanol in 60 ml DMF (rein) gelost bei Rainntemperatur unter Ruhren 
getropft Es wird 20 Minuten bei 40''C dann 30 Minoten bei 50-60°C gerflhrt. Zu diesem Gemisch wird dann 
eine LSsung von 3,52 g (0,02 Mol) 5-Brommethyl-3-methyl-isoxazol in 10 ml DMF (rein) getropa anscUieBend 
wird 3 Stunden bei 70°C gerilhrt. Das Reaktionsgemisch wird abgekOhlt. in 100 g Eiswasser gegeben und mit 
Ether extrahiert Die organiscbe Phase wird fiber MgS04 getrocknet und im Vakuum eingedampft Der olige 
Riickstand (4,4 g) wird fiber eine 120 g Kieselgel (Amicon-Grace, 70-200 n)-Saule chromatographisch gereiragt 
(IauMttd:Methy!endilorid/Methanol<}eniisch9:l). Ausbeute: 2,0 g, Seta 

Beispiel 4 

5.[4^4^.Dihydro-2-oxazolyl)-phenoxypentyloxymethyI]-3-methyl-isoxa2ol 

Die Titelverbindung wird analog Beispiel 3 aus 5-[4-(4,5-Dihydro-2-oxazolyl)-phenoxy]-pentanol und 5-Brom- 
methyl-3-methyl-isoxa2olhergesteIItSchmp.:58-60°C 

Beispiel 5 

5-[4-(4^-Mhydro-2-oxazo)yl)-pheno3^hexyloj^ethyI]-3-methyl-isoxazol 

Ke Titelverbindung wird analog Beispiel 3 aus 6^4<4^Dihydro-2-oxazolyl)-phenojqrhheranol und S-Brom- 
methyl-3-mediyl-isoxazol hergestellt Schmp.: 68-72*C 

Bdspiel 6 

5-[2-Chlor-4-(4,5-*hydro-2-oxazolyl)-phenoxyethoxymethyI}-3-methyl-isoxazol 

II g (0 024 Mol) Natriumhydrid (55 -60%) werden mit Petrolether gewaschen und in 10 ml THF (rein) unter 
Argon suspendiert Dazu wird eine Losung von 4^ g (0.02 Mol) 2-[2-ChlDr-4-{4,5-dihydro-2-oxazolyl)-phe- 
noj^l-ethanol in 40 ml THF (rein) unter Ruhren getropft und das Reaktionsgemisch 30 Minuten unter RQckfluB 
gerilhrt Zu diesem Gemisch wird dann eine Losung von 4,5 g (0.024 Mol) 5-Brommethyl-3-methyl-isoxazoI m 
10 ml THF (rein) getropft und 4 Stunden unter RuckfluB geruhrt Das Reaktionsgut wird dann im Vakuum 
eingedampft, der Riickstand in Eiswasser verrOhrt und der Niederschlag abgesaugt Das so erhaltene Produkt 
wird fiber 80 g Kieselgel (Amicon-Grace, 70-200 p,)-Saule gereinigt (Lauf mittel: Methylenchlorid/Essigsaureet- 
hylester-Gennschl : I).DasProduktwirdausMethanolun)kristallisiertAusbeute:4,4g,Schmp.:96-98°C 

Beispiel 7 

5^2-ChIor-4-(4,5-dihydro-2-oxazolyl)-phenoxypropQxymethyq-3-methyl-isoxazol 

Die Titelverbindung wird analog Beispiel 6 aus 3-[2 aior-4-(4,5-dihydro-2-oxazolyl)-phenoxy]-propanol und 

5- Brommethyl-3-methyl-isoxa2ol hergestellt Schmp.: 98- 101° Q 

Beispiel 8 

5-[2-Chlorr4-(4,5-dihydro-2-oxazolyl)-phenoxybutoxymethyl]-3-methyl-isoxa2ol 
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Die Titelverbindung wird analog Beispiel 6 atis 4-[2-Chlor-4-(4^dihydro-2-oxazoIyl)-phenoxy]-butanol und 
5-Brommethyl-3-methyl-isoxazol hergestellL Schmp.: 77-80°C 

Beispiel 9 

5-[2-Chlor-4-(4>dihydro-2-oxazoIyl)-phenoxypentyloxyinethyri-3-methyl-isoxazol 

Die Titelverbindung wird analog Beispiel 6 aus 5-{2-Chlor-4-{44-dihydro-2-oxazolyi)-phenoxy]-pentanoi und 
5-Brommethyl-3-methyl-isoxac5ol hergestellL Schmp.: 69-9\'C 

Beispiel 10 

5-[2-Chlor-4-(4^dihydro-2-oxazolyl)-phenoxyhexyloxymethyl]-3-methyl-isoxa2ol 

Die Titelverbindung wird analog Beispiel 6 aus 6-[2-Chtor-4^4,5-dihydro-2-oxazolyl)-phenoxy}-hexanol und 
5-Brommethyl-3-methyl-isoxazol hergestellt Schmp.: 46-48*C 

Beispiel 11 

5-[2,6-Dichlor-4-(4^-dihydro-2-{>xa2olyl)-phenoxypropoxyinethyl]-3-methyl-isoxazol 

2$ g (0.01 Mol)3-[2,6-Dichlor-4-(45-dihydro-2-oxa2olyl)-phenoxyJ-propanol und 3^2 g(0.02 Mol) 5-BronMne- 
thyl-3-methyl-isoxazol werden in 40 ml reinem THF vorgelegt und unter RQhrcn werden bei 15— 20°C 0^2 g 
(0.012 Mol) Natriumhydrid (55- 60%) portionsweise eingetragen. Es wird 24 Stunden bei ca. 20"C geruhrt und 
dann vorsichtig m 100 g Eiswasser gegeben. Das Gemisch wird mit Methylenchlorid extrahiert, die organische 
Phase nut gesSttigter NaCI-Losung gewaschen, uber MgSO^ getrocknet und im Vakuum eingedampft Der 
Rflckstand wird uber 200 g Kieselgel (Amicon-Grace, 70-200(i)-Saule chromatographiert (eluiert zunSchst mit 
Methylenchlorid und anschlieBend mit MethylenchloridyMethanol-Gemisch 99 : l)i Nach Eindampfen des Ld- 
sungsmittels im Vakuum bleibt die Substanz als reines Festprodukt zurOck. Ausbeute: 1,05 g, Schmp.:60-64°C 

Beispiel 12 

5-[2,6-Dichlor-4-(4,5-dihydro-2-oxazolyl)-phenoxybutoxymethyl]-3-methyl-isoxa2ol 

Die TiteWerbindung wird analog Beispiel 11 aus 4-[2^-Dichlor-4-(43-dihydro-2-oxazolyl)-phenoxy}-butanol 
und 5-Brommethyl-3-methyl-isoxazolhergesteOt. Schmp.: 67-7rC 

Beispiel 13 

5-[2,6-DichIor4-(4,5-dihydro-2-oxazolyl)-phenDxypentyloxymethyl]-3-methyl-isoxazol 

1,1 g (0.024 Mol) Natriumhydrid (55—60%) werden unter Argonatmosphare mit Pentan gewaschen und in 
10 mi reinem Dimethoxyethan suspendierL Dazu werden bei ca. 25°C eine Losung von 6,4 g (0.02 Mol)5-{2,6-Di- 
chlor-4-(44-dihydro-2-oxazolyl)-phenoxy}-pentanol in 30 ml Dimethoxymethan getropft Die Suspension wird 
1 Stunde bei 50-60°C geruhrt, eine Losung von 4,4g (a024 Mol) 5-Brommethyl-3-methyl-isoxazol in 10 ml 
Dimethoxyethan werden tropfenweise zugegeben und es wird 5 Stunden unter RQckfluB geriihrL AnschlieBend 
wird das L&sungsmittel im Vakuum eingedampft, der feste Rfickstand mit Eiswasser versetzt und mit Methylen- 
chlorid extrahiert Nach Eindampfen des Losungsmittels wird der RQckstand mit Ether verrtihrt, vom ungelosten 
Produkt abnitriert und das Filtrat wieder eingedampft Der so eriialtene Rfickstand wird uber 80 g Kieselgel 
(Amicon-Crace, 70-200 |i)-Saule chromatographiert (Laufminel: Essigester-Qrclohexan-Gemisch 6:4). 
Schmp.:39-41"'C 

Beispiel 14 

5-[2,6-Dichlor-4-(4,5-dihydro-2-oxazolyl}-phenoxyhexyloxyniethyl]-3-methyl-isoxazol 

Die Titelverbindung wird analog Beispiel 13 aus 6-[23-Dichlor-4-(43-dihydro-2-oxazolyl)-phenoxy]-hexanol 
und 5-Brommethyl-3-methyl-isoxazol hergestellt Das Produkt ist dlig. 

Beispiel 15 

5-{4-(4,5-Dihydro-2-oxazolyl)-phenoxyethoxymethyl]-3-(4-tolyl)-isoxa2ol 

0,44 g (0.01 Mol) Nauiumhydrid (55-60%) werden mit Petrolether gewaschen und in 10 ml THF (rein) 
suspendiert Dazu werden unter Ruhren eine Losung von 2,07 g'(0.01 Mol) 2-[4-(4,5-Dihydro-2-oxazolyl)-phe- 
noxy]-ethanol in 40 ml THF (rein) getropft und das Gemisch 20 Minuten bei 60° C geruhrt Das Reaktionsge- 
misch wird dann auf 20°C abgekiihlt und eine Losung von 2,52 g (0.01 Mol) 5-Brommethyl-3-(4-tolyl)-isoxazol in 
10 ml THF (rein) zugetropf t Es wird weitere 3 Stunden unter RuddluB gekocht AnschlieBend wird das Ldsungs- 
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mittel im Vakuum eingedamph und der Ruckstand in Eiswasser gegeben. Das ausgefallene Produkt wird 
abgesaugt und aus Methanol umkristaffisiert Ausbeute: 2,4 g, Schmp^ 1 18- 12rC 

Beispiel 16 

5^4.(4^.Daydro-2-oxa2olyO-plienoxypropo3^ethyI]-3-(4-toljd)-isoxazol 

Die Titelverblndimg wird analog Beispiel 15 aus 3^;'K4,5-Dihydro-2-oxa2ofyl)-phenoxyl-propanol und 
5-BrommethyI-3-(4-tolyl)-isoxazol hergestelltSchmp.: 123-125''C 

Beispiel 17 

5-[4-(4,5-Dihydro-2-oxa2olyl>phenoxybutoxyinetlvIJ-3-(4-tolyl>-isoxazol 

Die Titelverbindnng wird analog Beispiel 15 aus4H:4-{4^Dihydro-2-oxazol]^phenoxyl-butanolmid5-Broni- 
methyI-3-(4-tolyl)-isoxazol hergestellt Schmp.:83-85°C 

Beispiel 18 

5.[4^4^Dihydro-2-oxazolyI)-phenoxypen^o)^ethyr|-3-(4-tolyI)-isoxazol 

Die Titelverbindung wird analog BeispidlS aus 5{4-(4A-Dihydro-2-oxazotyl)-phenoxy}pentanoI und 
5-Brommeth^-3-{4-tolyl)-i50xazolhergestelltSdimp,:113-115«C 

Beispiel 19 

5-[4-(4,5-Dihydro-2Kaazolyl>phenoxyhejytoxymethyg-3^4-tolyO-isoxazol 

Die Titelverbindung wird analog Beispel 15 aus 6{4-(4^Dnqrdro-2-oxazolyO-phenoxythexanol und5-Brom- 
methyI-3-{4-tol^isoxazoI hergestellt Schmp.:88-92"C 

Beispiel 20 

3-(4-Chlorphenyl)-5^4^4^dihydro-2-oxazoM)-plienaxyethoxymethyl]-isoxazoI 

Die Titelverbindung wird analog Beispiel 15 aus 2-[4-(4,5.Dihydro-2-oxazolyl)-pheno;Qr]<thanol und 5-Brom- 
niethyI-3-(4-chIorphenyl)-isoxazolhergesteUtSchmp.:124-126''C 

Beispiel 21 

3.(4-(M>rphenyO-5H;4-(4,5^ydro-2-oxazolyl)-phenoxypropQxymethyl]-isoxazoI 

Die -ntelverbindung wird analog Beispiel 15 aus 3-[+<4,5-Dihydro-2-oxazolyl)-phenoxy]-propanol und 
5-Bronnnetl^-3-(4-chlorphei^)-isoxazolhergestelltSchnip.:120-122°C 

Beispiel 22 

3-(4-ChlorphenyI)-5-[4^4,5-dihydro-2-oxazolyl)-phenoxybutoxymethyq-isoxazol 

Die Titelverbindung wird analog Bcispid 15 aus 4^4-{4A-Dihydro-2-oxazol^>-phenoxy>butanol und 5-Brom- 
niethyl-3-{4-chlorpljenyl)-isoxa2ol hergestellt Schmp.: 89-91'C 

BHspiel 23 

3-(4-Chlorphenyl)-5-[4-(4^dihydro-2-oxazolyl)-phenoxjpentyloxyinethyl]-isoxazol 

Die Titelverbindung wird anatog Beispiel 15 aus 5-£4^4,5-Dihydro-2-oxazolyl)-phenoxy]-pentanol und 
5-Brommethyl-3<4-chIorphenyl)hisoxazolhergesteUt Schmp.: 117-12ff'C 

Bdspiel 24 

3-(4-Chlorphenyl)-5-[4<4,5-dihydn)-2-oxazolyO-phenoxyhexyloxyniedqrl]-isoxazol 

Me intelverbindung wird analog Beispiel 15 aus 6-[4<4^Dihydro-2-oxazolyl)-pheno;qr]-hexanol und 5-Brom- 
methyl-3-(4-chloiphenyl)-isoxa2olhergesteUtSchnip.:106-108°C 
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Beispiel 25 

5-[2-Chlor-4-(4,5-dihydro-4-ethyl-2-oxa2olyl)-phenoxyethoxymethylJ-3-methyl-isoxazol 

3,8g(0.0117Mol)3-Chlor4-(3-methyl-isoxml-5-yl-methoxyethoxy)-benziinidomethylesterundl,04g(0.0117 
Mol) 2-Aminobulanol werden unter FeuchtigkeitsausschluB 4 Stunden auf 120°C (Badtemperatur) erhitzt, das 
entstandene Produkt (Ol) fiber eine 80 g Kieselgel (Amicon-Grace, 70-200 n>Saule cfaromatographiert (erst 
mit Methylenchlorid dann mit Methylenchlorid-Methanol-Gemisch 99 : 1 eluiert)L Nach Eindampfen des Lo- 
sungsmittels werden 2,1 g von dem erwunschten Produkt rein erhalten. Das Produkt ist olig. 

Beispiel 26 

5-[2-Chk)r4-{4,5-dihydro-4-ethyl-2-oxazolyI}-phenoxypropoxymethylJ-3-mcthyl-isoxazol 

Die TiteWerbindung wird analog Beispiel 25 aus 3-Chk>r-4-(3-methyl-isoxazol-5-yl-methoxypropoxy)-benzi- 

midomethylesterund2-Aminobutanol hergesteIlLSchmp.:53-55°C 

Beispiel 27 

5-[2-Chlor-4-(4^dihydro-4-ethyI-2-oxazolyl)-phenoxybutoxyinethyl]-3-methyl-isoxazol 

Die Titelverbindung wird analog Beispiel 25 aus 3-Chlor-4-(3-inethyl-isoxa2ol-5-yi-methoxybtttoxy>benzimi- 
domethylester und 2-Aininobutanol hergestellt Das Produkt ist Olig. 

Beispiel 28 

5-[2-Chlor-4-(4^-dihydro-4-ethyl-2-oxazolyI)-phenoxypentyloxyinethyr|-3-methyl-isoxazol 

Die Titelverbindung wird analog Beispiel 25 aus 3-Chlor-4-(3-methyl-isoxazol-5-yl-methoxypentyloxy>-benzi- 
midomethylester und 2-Aminobutaiiol hergestellt Das Produkt ist filig. 

Pharmakologische Beispiele 

Amivirale Wirksamkeit 

I>ie antivirale Wirkung der erfindungsgemiiOen Verbindungen wurde in in-vitro Versuchen geprfift Dazu 
wurden die erfuidungsgemSBen Verbindungen in verschiedenen VerdOnnungen zu Zellkulturen von Hela-Zellen 
in Mikrotiterplatten gegeben. Nach 3 Stunden wurden die Kulturen mit verschiedenen humanpathogenen 
Rhinoviren und anderen Rcornaviren infiziert 48- 72 Stunden nach der Infektion wurde der Therapieerfolg 
anhand des cytopa±ogenen Effektes mikroskopisch und nach Neucralrotaufnahmen (Farbtest nach Fmter) 
photometrisch bestimmt (Pinter, N. E, in Interferones" (N. B. Fuiter et aL), North Holland Publishing Co, 
Amsterdam (1966)). Die minimale Konzentration, bei der etwa die Halfte der in&derten Zellen keinen cytopat- 
hogenen Effekt zeigen, wird als minimale Henunkonzentration (MHK) betrachtet Die Ergebnisse sind in der 
Tabeile I zusammengef afit 
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TabeUe I 


Substanz MBKCfig^ml) ' DIM (ng/ml) 


aus Beispid 

HRV2 

HRV3 

HRVII 

Polio-V 
TypI 

Coxsackie 
A IS 

B4 



133^ 

0,18 

14,8 

133,3 

14,8 

_ 

133,3 


44,4 

4,94 

44,4 


4,94 

_ 

133,3 


14^8 

1,65 

14.8 

_ 

14,8 

_ 

133,3 


0,55 

0 18 

0,55 


4,44 

14.8 

133,3 

8 

0,55 


0,55 


4,94 

4.94 

133.3 



1,65 

0,55 


4.94 

4.94. 

>400.0 

10 

14,8 


4.94 


133,3 

133.3 

133,3 


0,18 

''l65 

1,65 

400,0 

133,3 

44.4 

>400/) 

12 

0,18 

0p5 

0,55 


44,4 

14.8 

133.3 

13 

1,65 


4.94 


133,3 

133,3 

>400,0 

14 

0.18 

14,8 

0,55 


44,4 

44,4 

1333 





4,94 

400,0 

>400.0 

16 


0 18 



133,3 

400.0 

>400.0 

17 

_ 

4^94 

- 

400,0 

44,4 


>400.0 

18 


14.8 



133,3 


>400.0 

19 


44,4 



44.4 


>400,0 

20 


0,18 



14,8 

400.0 

>400.0 

21 


1,65 



400,0 

400,0 

>400,0 

23 


44.4 



400,0 


>400.0 

25 

1.65 

4,94 

14,8 

400,0 

133,3 



26 

1,65 

0,18 

4,94 

133,3 

44,4 


133.3 

27 

14,8 

44,4 

4,94 



400,0 

>400,0 


= uawiibam 
HRV = Human'Rhinavirus 
MHK " Minimale Hemmlcoozentration 
DTM - DosistoleraU maxima 


PatentansprOche 

LIsoxazoI-DerivatederFonnell 



indenen 

A eine verzweigte oder imverzweigte Alkylengnippe mit 2 bis 12 C-Atomen, 
B eine verzweigte oder unverzweigte All^Iengrnppe mit 1 bis 4 C-Atomen, 
R' Wasserstoff, Ci -Cs-Alkyl oder Ci -C4-AIkoxy, 

R2 und/oder R^ Wasserstoff, F, CI. Br, J, Trifluormethyl d -C4-A]kyl oder Ci -Q-Alkoxy und 

R" Wasserstoff, Ci -C4-Alkyl, C^ -Q-Alkoxy oder einen aromatischen Kohlenwassentoffrest mit bis zu 16 

C-Atomen. der audi mit F, CI. Br, J, Trifluormed^ C,-C-AIkyl oder Ci-C4-Alkox3r bis zu dreifach 

substituiertseinlcann, 

bedeutel,sowiederenphysioIogischvertraglicheSalze. _ 

2 Isoxazol-Derivate der Formal I gemaB Anspruch 1. dadurch gekeraizeichnet, daB sie mindestcns ernes der 

nachfolgendea Merkmale aufweisen: 


A ist eine verzweigte oder unverzweigte Alkylenkette mit 2— 6 C-Atomen, 
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B ist eine Methylen- oder Ethylengruppe, 

R' ist eine Ci-CrAlkylgruppe, 

R' und/oder R' ist Wasserstoff. CI oder Ci -Cr Alkyl 

R* ist eine d -Cj-Alkylgruppe oder ein Phenylrest. der rait bis zu drei C| - Cr Alkylgnippen oder Chlor- 
atomen substituiert sein kana 

3. Isoxazol-Derivate der Forrael I gemafl Anspnich 1, dadurch gekennzeichnet, da6 sie mindestens eines der 
folgenden Merkmale aufweisen: 

A ist eine unverzweigte Alkylenkette mit 2—6 C-Atomen, 

B ist eine Metliylengruppe, 

R' ist eine Ci -Ca-Alkylgnippe in4-Steilung, 

R2 und/oder R^ ist Wasserstoff oder Q in 2- bzw. 6-Steliung, 

R^ ist eine Ci-Cs-Alk^gruppe in 3-Stellung oder eine Phenylgruppe, die in p-Stellung mit einer Methyi- 
gnippe substituiert sein kana 

4. Verfahren zur Herstellung von Verbindungen der Formel I gemSfi Anspruch 1, dadurch gekennzeichnet, 
daB eine Verbindung der Formei II 


R' 

0— A— OH 


in der die Substituenten die in Anspruch 1 genannten Bedeutungen haben, mit einer Verbindung der Formel 


in der X F, CI, Br oder J ist und R** und B die in Anspruch 1 genannten Bedeutungen haben, umsetzt 

5. Verfahren gemaS Anspruch 4, dadurch gekennzeichnet, daB man die Umsetzung in einem LOsungsmittel 

in Gegenwart einer Base durchfuhrt 

& Verfahren zur Herstelhmg von Verbindungen der Formel I gemSB Anspruch 1, dadurch gekennzeichnet. 
daB mindestens eine der nachfolgenden Umsetzungen durchgefGhrt wird: 
a) Umsetzung einer Verbindung der Formel VI 

R' 

NC-<^^>-OH (VI) 
R' 

mit einer Verbindung der Formel VII 

0 

II 

Hal— A— 0 — C— CH, 
zu einer Verbindung der Formel VIII 
R' O 
NC-<^^^)— 0— A— 0— C— CHj (VIII) 


b) Hydrolyse der Verbindung der Formel VIII zur Verbindung der Formel IX 
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NC-^(^)— O— A— OH aX) 
R' 

c) Umsetzung einer Verbindung der Formel DC mit einer Verbindung der Fonnel III 
R^ 


Hal— B— <^^N m 

ner Verbindung de 
R^ 

_<^^^0-A— 0-B^^N (X) 
erbmdung der Fotmel X miteinem All 

> tT o 


zu einer Verbindung der Formel X 


d) Umsetzung einer Verbmdung der Fotmel X miteinem Alkohol zu einer Verbindung der Formel XI 
R' 


H— Hal— HN 

(XI) 

„ \ / 

(C— Cj^lkyl)— 0 ^ 


e) Umsetzung oner Verbindung der Formel XI zu oner Verbindungder Fonnel XII 

HN ^ 

\_^Q^0— A— O— B— (xn) 
(C,-CrAlkyl)— 0 ^ 0 

f) Umsetzung einer Verbindung der Fonnel XII mit einer Verbindung der Formel XIII 

NH, 

R'-^ (xm) 

OH 

zu einer Verbindung der Formel IgemaB Anspruch 1, 
wobei (fie Substituenten R' bis R* sowie A und B die zur Formel I in Anspruch 1 genannten Bedeutungen 
haben. 

7. Verbindungen der Formel X 

R' 

(X) 


C^;^0-A-0-B-^N 
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in der die Substituenten bis R^ A und B die in Anspruch 1 genannten Bedeutungen habea 

8. Verfahren zur Herstellung von Verbindungen der Formel X gemafl Anspruch 7, dadurch gekennzeichnet, 
daS die Umsetzung c) gemaB Anspruch 6 benutzt wind. 

9. Verbindungen der Formel XII 


{Ci— CrAlkyD— 0 


in der die Substituenten R' bis R^ sowie A und B die in Anspruch 1 genannten Bedeutungen haben, sowie 
deren SSureadditionssalze. 

10. Verfahren zur Herstellung von Verbindungen der Formel XII, dadurch gekennzeichnet. daB die Umset- 
zungen d) und/oder e) gemaB Anspruch 6 benutzt warden. 

11. Arzneimittel, dadurch gekennzeichnet, daB es mindestens eine Verbindung der Formel I gemaB An- 
spruch 1 und/oder mindestens eines ihrer physiologisch vertraglichen Salze, gegebencnfalls neben anderen 
Hilfs- und/oder Tragerstof fen enthalt 

12. Arzneimittel gemaB Anspruch 11, dadurch gekennzeichnet, daB es antiviral wirksame Mengen minde- 
stens einer Verbindung gemaB Anspruch t und/oder mindestens eines ihrer physiologisch vertrSglichen 
Salze enthalt 

13. Verwendung von Verbindungen der Formel I gemSB Anspruch 1 oder ihrer physiologisch vertrSglichen 
Salze zur Herstellung von Arzneimitteln. 

14. Verwendung von Verbindungen der Formel I gemaB Anspruch 1 zur Bekampfung oder Prophylaxe von 
Krankheiten, die durch Virusinfektion hervorgerufen sind. 

15. Verwendung von Verbindungen der Formel I gemaB Anspruch 1 zur Bekampfung oder Prophylaxe von 
Krankheiten, die durch Infektion mit Picomaviren hervorgerufen sind 

16. Verwendung von Verbindungen der Formel I gemaB Anspruch 1 zur Bekampfung oder Prophylaxe von 
Krankheiten, die durch Infektion mit Rhinoviren hervorgerufen sind 

1 7. Verfahren zur Herstellung von Arzneimitteln, dadurch gekennzeichnet, dafl nundestens eine Verbindung 
der Formel I oder mindestens eine ihrer physiologisch vertrtglichen Salze mit physiologisch vertraglichen 
Hilfsstoffen und/oder lYagerstoffen in eine geeipete Darreichungsform gebracht wird 


»MWMI/0» B03 fA»H 25.07.1* 

H0eO«TAG 'OE 3825-1 TO-A 

23 a7.8W)€-825l70 (25.0190) ftSlk-31/« C07(i-261/08 
aJ7d.263/T0 C07(UI3/I2 . . ^ 

N*w lt»xcBU>»4.yl-»ubf»d. J^ihwiyJ-l-oxmollny (J«flM. with 
.... ..^ j,^ rtoeMen of hudioxy-olkoxy- 

J(«7«<rllh 5-liolo alkyl-lwxowMf ) 
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New isoxazole derivatives of the following formula: 



in which the substituents R' to R* and A and B have the aforementioned meanings, are suitable for the 
treatment of diseases caused by infection with viruses, in particular with picomaviruses. 
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Description 

The treatment of viral infections or diseases caused by them (viral disease) with 
chemotherapeutic agents is important, because many viral diseases cannot be prevented with an 
inoculation, since the pertinent virus types frequently change their shell. Against numerous viral 
diseases, chemotherapeutics have already been described: for example, against Herpes simplex, 
acyclovir, or against diseases caused by rhinoviruses, enviroxime, 4,6-dichloroflavan, chalcone RO 
09-0410 (see British Medical Bulletin, Vol. 41, 386-390 (1985), or disoxavil [sic; probably 
"disoxaril"] (see Science, Vol. 233, 1286-1293 (1986)). Furthermore, German Patent AppHcation P 
38 19 037 has already proposed using 2,4-disubstituted oxazole derivatives to treat diseases caused 
by rhinoviruses. 

Surprisingly, it was then discovered that certain isoxazole derivatives are suitable for the 
treatment or for the prophylaxis of viral diseases. 

Accordingly, isoxazole derivatives of formula I are the subject of the invention: 



in which 

A denotes a branched or unbranched alkylene group with 2 to 12 C atoms; 
B, a branched or unbranched alkylene group with 1 to 4 C atoms; 
K\ hydrogen, Ci-Ce-alkyl, or Ci-Cralkoxy; 

R^ and/or R^ hydrogen, F, CI, Br, I, trifluoromethyl, Ci-Ce-alkyl, or Ci-C4-alkoxy; and 

R*. hydrogen, Ci-C4-alkyl, Ci-C4-alkoxy, or an aromatic hydrocarbon radical with up to 16 C atoms, 

which can also be substituted, up to three times, with F, CI, Br, I, trifluoromethyl, Ci-C4-alkyl, or 

Ci-C4-alkoxy; 

and their physiologically acceptable salts. 

Preferred are isoxazole derivatives of formula I, which are characterized in that they have at 
least one of the following features: 

A is a branched or unbranched alkylene chain with 2 to 6 C atoms; 
B is a methylene or ethylene group; 
R' is aCi-Cs-alkyl group; 
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and/or is hydrogen, CI, or Ci-Ca-alkyl; 
R" is a Ci-Cs-alkyl group or a phenyl radical, which can be substituted with up to three Ci-Ca-alkyl 
groups containing chlorine atoms. 

Particularly preferred are isoxazole derivatives of formula I, which are characterized in that 
they have at least one of the following features: 
A is an unbranched alkylene chain with 2 to 6 C atoms; 
B is a methylene group; 
R' is a Ci-Ca-alkyl group in the 4 position; 
R^ and/or R^ is hydrogen or CI in the 2 or 6 position; 

R"* is a Ci-Cs-alkyl group in the 3 position or a phenyl group, which can be substituted in the p 
position with a methyl group. 

Furthermore, belonging to the subject of the invention, there is also a method for the 
preparation of compounds of formula I, which is characterized in that a compound of formula II: 


in which the substituents have the meanings mentioned for formula I, is reacted with a compound of 
formula HI: 


in which X is F, CI, Br, or I, and R"^ and B have the meanings mentioned for formula I. 

The reaction for the preparation of the compounds in accordance with the invention is 
appropriately carried out with equimolar quantities of the individual starting substances (compounds 
of formulas n and HI), advantageously in a polar, aprotic solvent, such as acetone, ethyl methyl 
ketone, tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane, acetonitrile, dimethylformamide, and 
dimethyl sulfoxide. In order to neutralize hydrogen halides formed during the reaction, bases such as 
sodium hydride, lithium hydride, potassium carbonate, sodium hydrogen carbonate, triethylamine, or 
pyridine are preferably added. 

The compounds of general formula I, prepared according to the described method, are able to 
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forai salts as basic substances. The preparation of phannaceutically acceptable acid-addition salts of 
compounds of formula I takes place according to generally common methods that an expert is aware 
of. For the compounds of formula I, one can take into consideration salts with inorganic acids as well 
as salts with organic acids, for example, hydrochlorides, hydrobromides, sulfates, methanesulfonates, 
p-toluenesulfonates, fumarates, tartrates, citrates, maleinates, ascorbates, or acetates. 

The compounds of formula n are preferably prepared by the reaction of phenols of general 
formula IV: 


X-A-OH (V) 

wherein X denotes fluorine, chlorine, bromine, or iodine, and A has the meanings mentioned for 
formula I. 

The compounds of formula IV can be prepared according to methods described in the 
literature (see, for example, EP 2 07 454). The compounds of formula IV can be purchased or can be 
prepared according to generally known methods. The compounds of formula HI can be prepared 
according to methods known from the literature (see, for example, German Patent No. 2,549,962 

(Offenlegungsschrift). 

Another method for the synthesis of compounds of formula 1, which also explains the subject 
of the invention under consideration, is explained in the following scheme: 

The individual reactions can take place under various conditions; the indicated conditions and 
reagents are to be regarded as examples. The substituents indicated in the formulas -- R' to R*, A, and 
B - have the same meaning as indicated for formula 1: 



wherein R*, R^, and R^ have the meanings indicated for formula I, with suitable oo-halogen alkanols 
of formula V: 
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The optionally substituted 4-hydroxybenzonitriie (VI) can be reacted with an acetic acid 
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halogen alkanyl ester, preferably acetic acid iodoalkanyl ester (VH), advantageously in a polar aprotic 
solvent such as dimethylformamide, in the presence of a base such as K2CO3 in a reaction at an 
elevated temperature, preferably up to approximately 100*'C, lasting several hours, to form a 
compound of formula VIII. The product obtained can be hydrolyzed by reacting with an aqueous 
base, for example, 2N NaOH, with the addition of an alcohol, preferably ethanol, to form compounds 
of formula IX. 

The compound of formula DC can be converted into a compound of formula X by reacting 

with 

1 . an alkali hydride, preferably sodium hydride, in a suitable inert solvent, for example, 
tetrahydrofuran; and 

2. a compound of formula HI, preferably at room temperature. 

The compounds of formula X are new and also the subject of the invention under consideration. The 
products obtained can be reacted by mixing with an alcohol having 1 to 3 C atoms, preferably 
methanol, in the presence of an aprotic solvent, preferably a dialkyl ether, and a hydrogen halide, 
preferably HCl, appropriately at temperatures around 0°C to form the new compounds of formula XI. 
The product formed can be subsequently reacted, for example, with a trialkylamine, preferably 
triethylamine, in an inert solvent, preferably methylene chloride, at temperatures of, appropriately, 
approximately 0 to 20°C, to form the compound of formula Xn, which is also the subject of the 
invention under consideration. The target product of formula I can obtained from the compound of 
formula XH by reacting with the compound of formula XQI, in which the substituent R' can be bound 
in the 2 or 3 position, at an elevated temperature, preferably at approximately 120°C. 

The compounds of formula VI are either known or are prepared from the corresponding 
4-hydroxybenzonitrile by halogenation or alkylation according to methods that are in fact known. 
The compounds of formula VII are prepared according to methods known from the literature (for 
example, Tetrahedron Letters 23, 681-684 (1982)). 

The compounds of formula I have valuable pharmacological characteristics, in particular, an 
antiviral effect, above all, against picomaviruses. The compounds in accordance widi the invention 
are effective against various picomaviruses and are therefore suitable for treating infections with 
picomavimses and different diseases caused by viruses, such as diseases of the upper respiratory tract, 
endocarditis, or intestinal diseases, both in humans as well as in animals. The compounds in 
accordance with the invention are especially important in treating infections with rhinoviruses and 
diseases caused by infection with rhinoviruses. 

Therefore, the invention also concerns the use of the compounds in accordance with the 
invention, in particular, in the treatment and prophylaxis of diseases of the upper respiratory tract, 
endocarditis, or intestinal diseases. 

The compounds in accordance with the invention can be used as medicines, eitiier alone or 
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mixed with physiologically acceptable auxiliaries and/or carrier substances. For this purpose, they 
can be applied orally, in doses of 0.1-10 mg/kg/day, preferably 0.2-8 mg/kg/day, or parenterally (for 
example, intravenously, subcutaneously, or intramuscularly), in doses of 0.05-5 mg/kg/day, 
preferably, 0.1-2 mg/kg/day, rectally, or locally (topically), in particular, as an aerosol. They are 
appropriately administered in dosage units that contain at least the effective quantity of the 
compounds of the invention, preferably 30-300 mg, and with particular preference 50-250 mg. These 
values refer to an adult person with a weight of 75 kg. The dosage can be increased in serious cases 
also. In many cases, however, smaller doses are also sufficient. 

The compounds in accordance with the invention can also be administered in combination 
with other active substances, in particular, antiviral agents and immunity stimulants, such as 
interferons or interferon inducers. 

The invention also comprises the use of the compounds in accordance with the invention in 
the preparation of medicines used for the treatment and prophylaxis of the aforementioned diseases. 

Another subject of the invention refers to medicines that contain at least one of the invention 
compounds of formula I and/or at least one of their pharmacologically acceptable salts. 

The medicines are prepared according to methods that are, in fact, known and familiar to the 
expert. As medicines, the pharmacologically effective compounds (= active substance), in 
accordance with the invention, are used either as such or preferably in combination with suitable 
pharmaceutical auxiliaries and/or carrier substances, in the form of tablets, dragees, capsules, 
suppositories, emulsions, suspensions, or solutions, wherein the active-substance content is up to 
approximately 95%, advantageously between 10 and 75%. 

Suitable auxiliaries or carrier substances for the desired medicine formulation are, for 
example-in addition to solvents, gel-forming agents, suppository bases, tablet auxiharies, and other 
active-substance carriers ~ as well as antioxidants, dispersants, emulsifiers, defoamers, 
flavor-correcting agents, preservatives, solubilizers, or dyes. 

The active substances can be applied orally, intranasally, parenterally, intravenously, or 
rectally, wherein, in addition to the oral application, in particular, the intranasal application is 
preferred as an aerosol. 

For an oral appUcation form, the active compounds are mixed with additives suitable for such 
a purpose, such as carrier substances, stabilizers, or inert diluents and, by the usual methods, are 
brought into suitable administration forms, such as tablets, dragees, suppositories, or aqueous or oily 
solutions. As inert carrier substances, one can use, for example, gum arable, magnesia, magnesium 
carbonate, potassium phosphate, lactose, glucose, or starch, in particular cornstarch. The preparation 
can also be dry or moist granules. As oily carrier substances or solvents, one can take into 
consideration, for example, vegetable or animal oils, such as sunseed oil or liver oil. 

For the subcutaneous or intravenous application, the active compounds or their 
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physiologically acceptable salts are brought into solution, suspension, or emulsion, if desired, with 
substances suitable for such a purpose, such as solubilizers, emulsifiers, or other auxiliaries. As 
solvents, one can take into consideration, for example, common physiological salt [saline] solution 
or alcohols such as ethanol, propanol, and glycerol, in addition, sugar solutions such as glucose or 
mannitol solutions, or a mixture of the various aforementioned solvents, can be used. 
The invention is explained in more detail below with the aid of examples. 

Example 1 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxyethoxymethyl]-3-methylisoxazole 

3.9 g (0.09 mol) sodium hydride (55-60%) are washed with petroleum ether and are added to 
10 mL THF (pure); a solution of 18.6 g (0.09 mol) 2-[4-(4,5-dihydro-2-oxazolyl)phenoxy]ethanol in 
100 mL THF (pure) is added in drops at approximately 20°C. The temperature thereby rises to 42°C. 
The mixture is stirred, under reflux, for 20 minutes; widiout heating, a solution of 15.8 g (0.09 mol) 
5-bromomethyl-3-methylisoxazole, dissolved in 15 mL THF (pure), is then slowly added in drops. 
By the exothermic reaction, the temperature rises to 68°C. Subsequently, the reaction mixture is 
stirred, under reflux, for 1 hour and allowed to stand at room temperature overnight. The reaction 
material is then added to 500 mL ice water; the deposited precipitate is suctioned off, then washed 
with water. After drying at room temperature, the product from ethyl acetate is dissolved and 
recrystallized. Yield: 19 g, melting point: 98-101°C. 

Example 2 

5-[4-(4,5[Dihydro-2-oxazolyl)phenoxypropionoxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 1 from 
3-[4-(4,5-dihydro-2-oxazolyl)phenoxy]propanol and 5-bromomethyl-3-methylisoxazole. Melting 
point : 70-74°C. 

Example 3 

5-[4-(4,5-dihydro-2-oxazolyl)phenoxybutoxymethyl]-3-methylisoxazole 

0.96 g (0.022 mol) sodium hydride (55-60%) are suspended in 10 mL DMF (pure); 4.7 g 
(0.02 mol) 4-[4-(4,5-dihydro-2-oxa2olyl)phenoxy]butanol, dissolved in 60 mL DMF (pure), are 
added in drops, at room temperature, while stirring. Stirring is carried out at 4(fC for 20 minutes; 
then at 50-60°C, for 30 minutes. A solution of 3.52 g (0.02 mol) 5-bromomethyl-3-methylisoxazole 
in 10 mL DMF (pure) is added in drops to this mixture; subsequently, stirring is carried out at 70°C 
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for 3 hours. The reaction mixture is cooled, poured into 100 g ice water, and extracted with ether. 
The oi^anic phase is dried over MgSO* and evaporated under vacuum. The oily residue (4.4 g) is 
purified chromatographically via a 120-g silica gel (Araicon-Grace, 70-200 \i) column (mobile 
solvent: methylenechloride/methanol mixture, 9:1). Yield: 2.0 g, melting point: 49-5 1°C. 

Example 4 

5-[4-(4,5-Dihydn)-2-oxazolyl)phenoxypentyloxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 3 from 

5- [4-(4,5-dihydro-2-oxazolyl)phenoxy]pentanol and 5-bromomethyl-3-methylisoxazole. Melting 
point: 58-60'C. 

Example 5 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxyhexyIoxymethyl]-3-methylisoxazole 

The title compound is analogous to Example 3 from 

6- [4-(4,5-dihydro-2-oxazolyl)phenoxy]hexanol and 5-bromomethyl-3-methylisoxazole. Melting 
point: 68-72°C. 

Example 6 

5-[2-Chloro-4-(4,5-dihydn)-2-oxazolyl)phenoxyethoxymethyl]-3-methylisoxazole 

1.1 g (0.024 mol) sodium hydride (55-60%) are washed with petroleum ether and suspended 
in 10 mL THE (pure) under argon. A solution of 4.8 g (0.02 mol) 

2-[2-chloro4-(4,5-dihydro-2-oxazolyl)phenoxy]ethanol in 40 mL THE (pure) is added in drops, 
while stirring, then the reaction mixture is stirred, under reflux, for 30 minutes. A solution of 4.5 g 
(0.024 mol) 5-bromomethyl-3-methyhsoxazole in 10 mL THE (pure) is then added in drops to this 
mixture and stirred, under reflux, for 4 hours. The reaction material is then evaporated under vacuum; 
the residue is stirred in ice water and the precipitate is suctioned off. The product thus obtained is 
purified via an 80-g silica gel (Amicon-Grace, 70-200 \i) column (mobile solvent; methylene 
chloride/ethyl acetate mixture, 1:1). The product is dissolved and recrystallized from methanol. 
Yield: 4.4 g. Melting point: 96-98°C. 

Example 7 

5-[2-Chloro-4-(4, 5-dihydro-2-oxazolyl)phenoxypropoxymethyl]-3-methylisoxazole 
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The title compound is prepared analogous to Example 6 from 

3- [2-chloro-4-(4,5-dihydro-2-oxazolyl)phenoxy]propanoland 5-bromomethyl-3-methylisoxazole. 
Melting point: 98-101''C. 

Example 8 

5-[2-Chloro4-(4,5-dihydro-2-oxazolyl)phenoxybutoxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 6 from 

4- [2-chloro-4-(4,5-dihydro-2-oxazolyl)phenoxy)butanoland5-bromomethyl-3-methylisoxazole. 
Melting point: 77-80°C. 

Example 9 

5-[2-Chloro-4-(4,5-dihydro-2-oxazolyl)phenoxypentyloxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 6 from 

5- [2-chloro4-(4,5-dihydro-2-oxazolyl)phenoxy]pentanoland 5-bromomethyl-3-methylisoxazole. 
Melting point: 89-9 fC. 

Example 10 

5-[2-Chloro4-(4,5-dihydro-2-oxazolyl)phenoxyhexyloxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 6 from 

6- [2-chloro4-(4,5-dihydro-2-oxazolyl)phenoxy]hexanoland5-bromomethyl-3-methyhsoxazole. 
Melting point: 4648''C. 

Example 11 

5-[2,6-Dichloro4-(4,5-dihydro-2-oxazolyI)phenoxypropoxymethyl]-3-methylisoxazole 

2.9 g (0.01 mol) 3-(2,6-dichloro4-(4,5-dihydro-2-oxazolyl)phenoxy)propanol and 3.62 g 
(0.02 mol) 5-bromomethyl-3-methylisoxazole are added in 40 mL pure THF; 0.52 g (0.012 mol) 
sodium hydride (55-60%) are introduced in portions, while stirring, at 15-20*'C. Stirring is carried out 
at approximately 20°C for 24 hours, then this is carefully poured into 100 g ice water. The mixture is 
extracted witii methylene chloride; the organic phase is washed with a saturated NaCl solution, then 
dried over MgS04 and evaporated under vacuum. The residue is chromatographed via a 200-g silica 
gel (Amicon-Grace, 70-200 n) column (eluted first with methylene chloride and subsequently with a 
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methylene chloride/methanol mixture, 99:1). After evaporating the solvent under vacuum, the 
substance remains as a pure solid product. Yield: 1.05 g. Melting point: 60-64°C. 

Example 12 

5-[2,6-dichloro4-(4,5-dihydro-2-oxazolyl)phenoxybutoxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 1 1 from 

4- [2,5-dichloro-4-(4,5-dihydro-2-oxazolyl)phenoxy]butanoland5-bromomethyl-3-methylisoxazole. 
Melting point: 67-7 1°C. 

Example 13 

5-[2,5-Dichloro-4-(4,5-dihydro-2-oxazolyl)phenoxypentyloxymethyl]-3-methylisoxazole 

1.1 g (0.024 mol) sodium hydride (55-60%) are washed with pentane under an argon 
atmosphere and suspended in 10 mL pure dimethoxyethane. A solution of 6.4 g (0.02 mol) 

5- [2,6-dichloro4-(4,5-dihydro-2-oxazolyl)phenoxy]pentanol in 30 mL dimethoxymethane is added 
in drops at approximately 25°C. The suspension is stirred at 50-60''C for 1 hour; a solution of 4.4 g 
(0.024 mol) 5-bromomethyl-3-methylisoxazole in 10 mL dimethoxyethane are added dropwise and 
stirring is carried out, under reflux, for 5 hours. Subsequently, the solvent is evaporated under 
vacuum; the solid residue is mixed with ice water and extracted with methylene chloride. After 
evaporating the solvent, the residue is stirred with ether; filtered off from the undissolved product; 
and the filtrate is again evaporated. The residue thus obtained is chromatographed via an 80-g silica 
gel (Amicon-Grace, 70-200 y) column (mobile solvent: ethyl acetate-cyclohexane mixture, 6:4). 
Melting point: 3941°C. 

Example 14 

5-[2,6-Dichloro4-(4,5-dihydro-2-oxazolyl)phenoxyhexyloxymethyl]-3-methylisoxazole 

The title compound is prepared analogous to Example 13 from 

6- [2,6-dichloro-4-(4,5-dihydro-2-oxazolyl)phenoxy]hexanoland 5-bromomethyl-3-methylisoxazole. 
The product is oily. 

Example IS 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxyethoxymethyl]-3-(4-tolyl)isoxazole 
0.44 g (0.01 mol) sodium hydride (55-60%) is washed with petroleum ether and suspended in 
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10 mLTHF (pure). A solution of 2.07 g (0.01 mol) 2-[4-(4,5-ciihyciro-2-oxazolyl)phenoxy]ethanol in 
40 mL THF (pure) is added in drops, while stirring, and the mixture is stirred at 60°C for 20 minutes. 
The reaction mixture is then cooled to 20*'C, and a solution of 2.52 g (0.01 mol) 
5-bromomethyl-3-(4-tolyl)isoxa2ole in 10 mL THF (pure) is added in drops. Boiling is carried out, 
under reflux, for another 3 hours. Subsequentiy, the solvent is evaporated under vacuum, then the 
residue is poured in ice water. The precipitated product is suctioned off, dissolved, and recrystallized 
frommetiianol. Yield: 2.4 g. Melting point: m-UlX. 

Example 16 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxypropoxymethyl]-3-(4-tolyl)isoxazole 

The tide compound is prepared analogous to Example 15 from 

3- [4-(4,5-dihydro-2-oxazolyl)phenoxy]propanol and 5-bromomethyl-3-(4-tolyl)isoxazole. Melting 
point: 123-125°C. 

Example 17 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxybutoxymethyl]-3-(4-tolyl)isoxazole 

The title compound is prepared analogous to Example 15 from 

4- [4-(4,5-dihydro-2-oxazolyl)phenoxy]butanol and 5-bromomethyl-3-(4-tolyl)isoxazole. Melting 
point: 83-85°C. 

Example 18 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxypentyloxymetiiyl]-3-(4-tolyl)isoxazole 

The title compound is prepared analogous to Example 15 from 

5- [4-(4,5-dihydro-2-oxazolyl)phenoxy]pentanol and 5-bromomethyl-3-(4-tolyl)isoxazole. Melting 
point: 113-115°C. 

Example 19 

5-[4-(4,5-Dihydro-2-oxazolyl)phenoxyhexyloxymethyl]-3-(4-tolyl)isoxazole 

The tide compound is prepared analogous to Example 15 from 

6- [4-(4,5-dihydro-2-oxazolyl)phenoxy]hexanol and 5-bromomethyl-3-(4-tolyl)isoxazole. Melting 
point: 88-92"C. 
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Example 20 

3-(4-Chlorophenyl)-5-[4-(4,5-dihydro-2-oxazolyl)phenoxyethoxymethyl]isoxazole 

The title compound is prepared analogous to Example 15 from 

2- [4-(4,5-dihydro-2-oxazolyl)phenoxy]ethanol and 5-bromomethyl-3-(4-chlorophenyl)isoxazole. 
Melting point: 124-126'*C. 

Example 21 

3-(4-Chlorophenyl)-5-[4-(4,5-dihydro-2-oxazo!yl)phenoxypropoxymethyl]isoxazole 

The tide compound is prepared analogous to Example 15 from 

3- [4-(4,5-dihydro-2-oxazolyl)phenoxy]propanoland5-bromomethyl-3-(4-chlorophenyl)isoxazole. 
Melting point: 120-122''C. 

Example 22 

3-(4-Chlorophenyl)-5-[4-(4,5-dihydro-2-oxazolyl)phenoxybutoxymethyl]isoxazole 

The title compound is prepared analogous to Example 15 from 

4- [4-(4,5-dihydro-2-oxazolyl)phenoxy]butanoland5-bromomethyl-3-(4-chlorophenyl)isoxazole, 
Melting point: 89-91°C. 

Example 23 

3-(4-Chlorophenyl)-5-[4-(4,5-dihydro-2-oxazolyl)phenoxypentyloxymethyl]isoxazole 

The title compound is prepared analogous to Example IS from 

5- [4-(4,5-dihydro-2-oxazolyl)phenoxy]pentanoland5-bromomethyl-3-(4-chlorophenyl)isoxazole. 
Melting point: 117-120°C. 

Example 24 

3-(4-Chlorophenyl)-5-[4-(4,5-dihydro-2-oxazolyl)phenoxyhexyloxymethyl]isoxazole 

The title compound is prepared analogous to Example 15 fi-om 

6- [4-(4,5-dihydro-2-oxazolyl)phenoxy]hexanoland 5-bromomethyl-3-(4-chlorophenyl)isoxazole. 
Melting point: 106-108°C. 

Example 25 
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5-[2-Chloro4-(4,5-dihy(ko4-e%l-2-oxazolyl)phenoxyethoxymethyl]-3-raethyliso 

3.8 g (0.0117 mol) 3<:;hloro4-(3-methylisoxa2ole-5-yl-methoxyethoxy)benzimidomethyl 
ester and 1.04 g (0.0117 mol) 2-aminobutanol are heated, with the exclusion of moisture, at 120°C 
(bath temperature) for 4 hours; the product formed (oil) is chromatographed via an 80-g silica gel 
(Amicon-Grace, 70-200 \i) column (eluted first with methylene chloride, then with a methylene 
chloride-methanol mixture, 99:1). After evaporating the solvent, 2.1 g of the desired product are 
obtained pure. The product is oily. 

Example 26 

, 5-[2-Chloro4-(4,5-dihydro4-ethyl-2-oxazolyl)phenoxypropoxymethyl] -3-methylisoxazole 

The title compound is prepared analogous to Example 25 from 
3-chloro4-(3-methylisoxazol-5-yl-methoxypropoxy)benzimidomethyl ester and 2-arainobutanol. 
Melting point: 53-55°C. 

Example 27 

5-[2-Chloro-4-(4,5-dihydro4-ethyl-2-oxazolyl)phenoxybutoxymethyl]-3-methyHsoxazole 

The title compound is prepared analogous to Example 25 from 
3-chloro4-(3-methylisoxazol-5-yl-methoxybutoxy)benzimidomethyl ester and 2-aminobutanol. 
The product is oily. 

Example 28 

5-[2-Chloro-4-(4,5-dihydro4-ethyl-2-oxazolyl)phenoxypentoxymethyl] -3-methylisoxazole 

The title compound is prepared analogous to Example 25 from 
3-chloro4-(3-methylisoxazol-5-yl-methoxypentyloxy)benzimidomethyl ester and 2-aminobutanol. 
The product is oily. 

Pharmacological examples 
Antiviral effectiveness 

The antiviral effect of the compounds in accordance with the invention was tested in in vitro 
experiments. The compounds in accordance with the invention were poured, in various dilutions, 
into cell cultures of HeLa cells in microtiter plates. After 3 hours, the cultures were infected with 
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various human-pathogen rhinoviruses and other picomaviruses. 48-72 hours after the infection, the 
success of the therapy was determined, microscopically, by examining the cytopathogenic effect, and 
photometrically, according to neutral red [exposure] photographs (color test according to Finger) 
(Finter, N. B., in "hterferons" (N. B. Pinter et al.). North Holland Publishing Co., Amsterdam (1966)). 
The minimal concentration at which approximately half of the infected cells did not exhibit a 
cytopathogenic effect is considered as the minimal inhibition concentration (MIC). The results are 
compiled in Table I. 


Table I 


Substance 

MIC 

HRV3 

HRVll 

Polio-V 

Coxsackie 

B4 

DTM 

from 

(Hg/mL) 



Type] 

A 15 


(Hg/mL) 

Example 

HRV2 







2 

133.3 

0.18 

14.8 

133.3 

14.8 

- 

133.3 

4 

44.4 

4.94 

44.4 

- 

4.94 

- 

133.3 

5 

14.8 

1.65 

14.8 

- 

14.8 

- 

133.3 

7 

0.55 

0.18 

0.55 

- 

4.44 

14.8 

133.3 

8 

0.55 

0.55 

0.55 


4.94 

4.94 

133.3 

9 

0.55 

1.65 

0.55 


4.94 

4.94 

> 400.0 

10 

14.8 

44.4 

4.94 


133.3 

133.3 

133.3 

11 

0.18 

1.65 

1.65 

400.0 

133.3 

44.4 

> 400.0 

12 

0.18 

0.55 

0.55 


44.4 

14.8 

133.3 

13 

1.65 

44.4 

4.94 


133.3 

133.3 

> 400.0 

14 

0.18 

14.8 

0.55 


44.4 

44.4 

133.3 

15 


0.18 



4.94 

400.0 

> 400.0 

16 


0.18 



133.3 

400.0 

> 400.0 

17 


4.94 


400,0 

44.4 


> 400.0 

18 


14.8 



133.3 


> 400.0 

19 


44.4 



44.4 


> 400.0 

20 


0.18 



14.8 

400.0 

> 400.0 

21 


1.65 



400.0 

400.0 

> 400.0 

23 


44.4 



400.0 


> 400.0 

25 

1.65 

4.94 

14.8 

400.0 

133.3 


> 400.0 

26 

1.65 

0.18 

4.94 

133.3 

44.4 


133.3 

27 

14.8 

44.4 

4.94 



400.0 

> 400.0 


= ineffective 
HRV = Human rhinovirus 
MIC = Minimal inhibition concentration 
DTM [MTD] = Maximum tolerance dose 
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Patent claims 

1. Isoxazole derivatives of formula I: 



(D 


in which 

A denotes a branched or unbranched alkylene group with 2 to 12 C atoms; 
B, a branched or unbranched alkylene group with 1 to 4 C atoms; 
R', hydrogen, Ci-Ce-alkyl, or Ci-C4-alkoxy; 

and/or R^ hydrogen, F, CI, Br, I, trifluoromethyl, Ci-C6-alkyl, or Ci-C^alkoxy; and 
R'*, hydrogen, Ci-C4-alkyl, Ci-C4-alkoxy, or an aromatic hydrocarbon radical with up to 16 C atoms, 
which can also be substituted, up to three times, with F, CI, Br, I, trifluoromethyl, Ci-C4-alkyl, or 
Ci-C4-alkoxy; 

and their physiologically acceptable salts. 

2. Isoxazole derivatives of formula I, according to Claim 1, characterized in that it has at least 
one of the following features: 

A is a branched or unbranched alkylene chain with 2 to 6 C atoms; 

B is a methylene or ethylene group; 

R' is a Ci-Cs-alkyl group; 

R^ and/or r' is hydrogen, CI, orCi-Cs-alkyl; 

R'' is a Ci-Cs-alkyl group or a phenyl radical, which can be substituted with up to three Ci-Cs-alkyl 
groups containing chlorine atoms. 

3. Isoxazole derivatives of formula I, according to Claim 1, characterized in that they have at 
least one of the following features: 

A is an unbranched alkylene chain with 2 to 6 C atoms; 

B is a methylene group; 

R is a Ci-Cs-alkyl group in the 4 position; 

R^ and/or R^ is hydrogen or CI in the 2 or 6 position; 

R* is a Ci-C3-alkyl group in the 3 position or a phenyl group, which can be substituted in the p 
position with a methyl group. 

4. Method for the preparation of a compound of formula I, according to Claim 1, 
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characterized in that a compound of formula II: 



0 — A — OH 


(n) 


in which the substituents have the meanings mentioned in Claim 1, is reacted with a compound of 


in which X is F, CI, Br, or I, and and B have the meanings mentioned in Claim 1. 

5. Method according to Claim 4, characterized in that the reaction is carried out in a solvent 
in the presence of a base. 

6. Method for the preparation of compounds of formula I, according to Claim 1, 
characterized in that at least one of the following reactions is carried out: 

a) reaction of a compound of formula VI: 


formula HI: 



0 


m 



(VI) 


with a compound of formula VII: 


0 

II 

Hal — A — 0 — C — CH; 


i3 


to form a compound of formula VIII: 
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(vm) 


b) hydrolysis of the compound of fonnula VIII to form the compound of formula K: 
NC-<n>-0— A— OH 


(K) 


c) reaction of a compound of formula DC with a compound of fonnula HI: 


Hal— B-^ y 

0 (m) 

to form a compound of formula X: 

NC -<^^^0— A — 0 — B-H^^N 

^ °' (X, 

d) reaction of a compound of formula X with an alcohol to form a compound of formula XI: 
R^ R' 


H— Hal— HN 

-A— O— B— <f N 


(C— C3-A!kyl)— 0 ^3 O 


(XI) 


e) reaction of a compound of formula XI to form a compound of formula XII: 


4 


O— A— 0— B— 

(C,-C3-AlkyI)-0' o" ^ 

f) reaction of a compound of formula XII with a compound of formula XIII: 


OH (xm) 

to form a compound of formula I according to Claim 1, 

wherein the substituents R* to R'^ and A and B have the meanings mentioned in Claim 1 for formula 
7. Compounds of formula X: 


NC-<n>-0— A— O— B-^ 

^° (X, 


8. Method for the preparation of compounds of formula X according to Claim 7, 
characterized in that die reaction c) is used in accordance with Claim 6. 

9. Compounds of formula Xn: 

0— A— 0— B-nf^ N 


(C,_CMIkyl)-0 O ^ 

in which the substituents R^ to R*, A, and B have the meanings mentioned in Claim 1, and their acid 
addition salts. 

10. Method for the preparation of compounds of formula XII, characterized in that the 
reactions d) and/or e) are/is used according to Claim 6. 
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11. Medicine, characterized in that it contains at least one compound of formula I according 
to Claim 1 and/or at least one of their physiologically acceptable salts, optionally in addition to other 
auxiliaries and/or carrier substances. 

12. Medicine according to Claim 1 1, characterized in that it contains antivirally effective 
quantities of at least one compound according to Claim 1 and/or at least one of their physiologically 
acceptable salts. 

13. Use of compounds of formula I according to Claim 1 or their physiologically acceptable 
salts for the production of medicines. 

14. Use of compounds of formula I according to Claim 1 for the treatment or prophylaxis of 
diseases caused by viral infection. 

15. Use of compounds of formula I according to Claim 1 for the treatment or prophylaxis of 
diseases caused by infection with picomaviruses. 

16. Use of compounds of formula I according to Claim 1 for the treatment or prophylaxis of 
diseases caused by infection with rhinoviruses. 

17. Method for the production of medicines, characterized in that at least one compound of 
formula I or at least one of their physiologically acceptable salts is formed into a suitable 
administration form with physiologically acceptable auxiliaries and/or carrier substances. 
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Description 

[0001 ] The invention relates to novel amino(thio)ether derivatives of fonnula I 

R'V^X^Z'^^R' 
R' 


X is oxygen, sulphur, sulfinyl. sulfonyi or, in the case where R* and are not together an allcylene 

chain with 1-3 atoms, also CHg, 
Z is-(CH2)ni-(CHA)^-(CH2)^with 

n1 =0, 1,2or3; 

n2= 0 or 1 ; 

nS = 0, 1 , 2 or 3 and the proviso that 
n1 + n2+ n3 < 4, 

R" is hydrogen or A, 

is hydrogen, A, OA, phenoxy, Ph, OH, F, CI, Br, CN, CF3, COOH, COOA, acyloxy with 1-4 C 
atoms, carboxamido.-CHjNHj, -CHgNHA, -CHjNAj, -CHjNHAc, -CHgNHSOgCHa, or 

R° and fli are together an allcylene chain with 1 -3 C atoms or an alkenylene chain with 2-3 C atoms, 

R2 is hydrogen. A, Ac or -CHj-R'^, 

R3 is-CHj-R* or-CHA-R4 

R* is Ph, 2-, 3- or 4-pyridyl which is unsubstituted or monosubstituted by R^, or thiophene which 

is unsubstituted, mono- or disubstituted by A, OA, OH, F, CI, Br, CN and/or CF3, or by another 
thienyl group, 

R^ is a phenyl group which is unsubstituted, or mono-, di-, tri-, tetra- or pentasubstituted by F, CF3, 

partially or completely fluorinated A, A and/or OA, 
R6 R7 R8 and R9 are independently of each other H, A, OA, phenoxy, OH, F, CI, Br, I, CN, CF3, NOj, NHj. NHA, 

NA2, Ac, Ph, cycloalkyi with 3-7 C atoms, -CHgNHg, -CHgNHA, -CHjNAg, -CHjNHAc or 

-CH2NHSO2CH3 or two adjacent residues are together an alkylene chain with 3 or 4 0 atoms, 

and/or 

Ri and R* are together an alkylene chain with 3 or 4 C atoms, 

A Is alkyi with 1-6 C atoms, 

Ac Is alkanoyi having 1 -1 0 C atoms or aroyi having 7-11 C atoms, 

Ph Is phenyl which Is unsubstituted or substituted by P?,2-, 3- or 4-pyridyl or phenoxy, 


^ and the physiologically acceptable salts thereof. 

[0002] The object of the Invention was to find novel compounds capable of being used for the preparation of drugs. 
[0003] It has been found that the compounds of formula I and their biocompatible acid addition salts possess valuable 
phamnacological properties. Thus, in particular, they are active on the central nervous system, especially as serotonin 
agonists and antagonists. They inhibit the binding of tritiated serotonin ligands to hippocampal receptors (Cossery et 

50 al., European J. Phamiacol. 140(1987), 143-155).Theyalsomodifytheaccumulationof DOPAinthecorpusstriatum 
and the accumulation of 5-HTP in the nuclei raphes (Seyfried et al. , European J. Phamiacol. 160 (1 989), 31-41 ). They 
also have analgesic and hypotensive effects; thus, in catheterized, conscious, spontaneously hypertensive rats (strain: 
SHR/Okamoto/NIH-MO-CHB-Kisslegg; method; q.v. Weeks and Jones, Proc. Soc. Exptl. Biol. Med. Jl04 (1960), 
646-648), the directly measured blood pressure is lowered after oral administration of the compounds. They are also 

55 useful for prophylaxis and control of the sequelae of cerebral infarction (Apoplexia cerebri) such as stroke and cerebral 
ischaemia. 

[0004] These substances can be used in the treatment of diseases which are related to interferences in the serot- 
oninerglc and dopaminergic systems and which involve the receptors with high affinity to the 5-hydroxytryptamln (5HTIA 
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type) or/and dopamin (D2 type) receptors. 

[0005] They are suitable for the treatment of disorders of the central nervous system such as anxiety, tension and 
depression states, sexual dysfunctions caused by the central nervous system, disturbances in sleep or absorption of 
food. Furthemiore, they are suitable to eliminate cognitive deficiencies, to Improve powers of learning and memory 
and to treat Alzheimer's disease. They are also suitable for psychosis (schizophrenia). 
[0006] Compounds of fomiula I and their biocompatible acid addition salts can therefore be used as active ingredients 
for anxiolytics, antidepressants, neuroleptics, and/or antihypertensives, and also as intermediates for the preparation 
of other pharmaceutical active Ingredients. 

[0007] The invention relates to the amino(thio)ether derivatives of formula I and to their bloconpatible acid addition 
salts. 

[0008] The radical A is alkyl having 1, 2, 3, 4, 5 or 6 C atoms, especially 1 or 2 C atoms, preferably methyl and also 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl ortert-butyl. OA is preferably methoxy and also ethoxy, n-propoxy, 
isopropoxy, n-butoxy, isobutoxy, sec-butoxy or tert-butoxy. NHA is preferably methylamino and also ethylamino, n- 
propylamlno, Isopropylamino, n-butylamino, isobutylamino, sec-butylamino or tert-butylamino. NAg Is preferably 
dimethylamino and also N-ethyl-N-methylamIno, diethylamino, dl-n-propylamino, diisopropylamino ordi-n-butyiamino. 
[0009] Ac is preferably alkonoyi having 1-6, in particular 1 , 2, 3 or 4 C atoms, in detail preferably formyl or acetyl, 
furthermore, preferably proplonyl, butyryl, isobutyryl, pentanoyi or hexanoyi, and in addition preferably benzoyl, o-, m- 
or p-toluyl, 1 - or 2-naphthoyl. 

[0010] X is preferably oxygen or sulphur, whereas Z stands chiefly for -CH2-, -(CH2)2-, -(CH2)3-, -(CHCH3)-, further- 
more also preferably for -CHa-iCHCHj)-, -(CH2)2-(CHCH3)-, -CH2-(CHCH3)-CH2- or -(CHCH3)-(CH2)2-. 
[0011] The residue R" is preferably H or methyl, but mostly F^* and are together an alkylene chain, preferably 
consisting of 2 C atoms. If is different from the meaning given previously it is preferably hydrogen, A, OA, CONHj 
orCN. 

[0012] R2 is preferably H or A and is preferably 2-, 3- or 4-pyridylmethyl or phenyl which is substituted by another 
phenyl or furthermore, is thienyl which is preferably substituted by another thienyl group. 
[0013] The meaning of R^ is chiefly 2-, 3-, 4-pyridylmethyl, 5-phenyl-3-pyridylmethyl, 5-(fluorophenyl)-3-pyridylme- 
thyl, 5-(methoxyphenyl)-3-pyridylmethyl, 4'-fluoro-3-biphenylmethyl, 3-biphenylmethyl or 4-(thienyl)-2-thienylmethyl, 
Furthennore, the meaning of R^ is preferably 2-, 4-, 5- or 6-{m-fluorophenyl)-3-pyridylmethyl, 3-, 4-, 5- or 6-(m-fluor- 
ophenyl)-2-pyridylmethyl or 2- or 3-(m-fluorophenyl)-4-pyridylmethyl whereby m stands for the prefixes mono-, di-, tri-, 
tetra- or penta-. 

[0014] R6, R7, r8 and R^ are preferably independently of each other H, A, OA, CI, CN or CF3. Furthennore, R1 and 
R^ are preferably together an alkylene chain with 4 0 atoms. Furthemiore, another preferred meaning Is that two 
adjacent residues selected from RS, R7, R8 and R9 are together an alkylene chain with 3 or 4 C atoms. 
[001 5] Accordingly, the invention relates particularly to those compounds of forrnuia I in which at least one of said 
radicals has one of the meanings indicated above, especially one of the prefen-ed meanings indicated above. Some 
prefen-ed groups of compounds can be expressed by the following partial formulae la to li, which correspond to formula 
I and in which the radicals and parameters not described in greater detail are as defined for formula I, but in which: 

in la, X is oxygen, R° and are together -(CH2)2-, Z is methylene and R^, R^, and R^ are hydrogen; 

in lb, X is oxygen, R" and W are together -(CH2)2-, Z is methylene and R^ is pyridyl or biphenyl which is unsub- 
stituted or monosubstituted; 

in Ic, X is oxygen, R" and R^ are together -(CH2)2-, Z is methylene and R* is 5-(4-fluorophenyl)-3-pyridyl; 

in Id, X is oxygen, R» and R^ are together methylene and R* is 5-(4-fluorophenyl)-3-pyridyl; 

in le, X is oxygen, R" is hydrogen, Z is methylene and R^ is 5-(4-fluorophenyl)-3-pyridyl; 

in If, X is oxygen, R» and Ri are hydrogen, Z is methylene and R* Is 5-(4-fluorophenyl)-3-pyrldyl; 

in Ig, X Is oxygen, R* Is hydrogen, is chlorine, ethyl or methoxy, Z Is methylene and R* Is 4-(4-fluorophenyl)- 
3-pyridyl; 

in Ih, X is oxygen, Z is methylene and R* is S-phenyl-3-pyridyl; 

in II, X is oxygen, Z is -(CH2)2-, '[CHi)^- or -(CHCH3)- and R* is 5-(4-fluorophenyl)-3-pyridyl, 
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and the salts thereof. 

[0016] Especially preferred compounds are those of partial fonnulae Ik and lak to Ilk, which conespond to partial 
formulae I and la to II, but in which additionally: 

X is sulphur, sulfinyl or sulfonyl. 

[0017] The invention further relates to a process for the preparation of derivatives of fomnula I and their salts, char- 
acterized in that a compound of formula II 


G Is CI, Br, I, OIH or an OH group functionally modified to fomi a reactive group, especially a suitable leaving group, 
and R», H\ RS, R^, R8 R9, X and Z are as defined, 

is reacted with an amine of fonnula III 



II. 


wherein 


III, 


wherein 


R2 and R3 are as defined, 

or in that a compound of the fomiula IV 



R* 


X-M 


IV. 



wherein, 

is H, LI+, Na+, K+, NH4+ or another suitable metal ion, and X, R\ Pfi, PJ, R8 and R9 are as defined, 
is reacted with a compound of fonmula V 



V, 
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wherein 

G' has the definitions given for G and R", R^, and Z are as defined, 

or in that a compound of fonnula VI 



wherein 

RO and R^ are together an allcylene chain with 1 -3 C atoms, and R2, R3. Pfi, R7 R8 R9, X, Z, and G are as already 
defined, 

is cyclicised to an aminoether or aminothioether derivative of fonnuia I, or in that a compound which has formula I 
except that one or more hydrogen atoms have been replaced by one or more reducible groups and/or one or more 
additional C-C and/or C-N bonds is treated with a reducing agent, or in that a compound which has fomiula I except 
that one or more hydrogen atoms have been replaced by one or more solvolyzable groups is treated with a solvolyzing 
agent, and/or in that an OA group is optionally cleaved to form an OH group, and/or an Ar group is converted into 
another Ar group, and/or in that a resulting base or acid of fonnuia I is converted into one of its salts by treatment with 
an acid or base, 

[0018] The compounds of fonnuia I are otherwise prepared by methods known per se, such as those described in 
the literature (e.g. in the standard works such as Houben-Weyl, Methoden der Organischen Chemie (Methods of Or- 
ganic Chemistry), Georg-Thieme-Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc., New York), namely 
under reaction conditions such as those which are known and suitable for said reactions. It is also possible to make 
use of variants known per se, which are not mentioned in greater detail here. 

[0019] If desired, the starting materials for the claimed process can also be fomied in situ in such a way that they 
are not isolated from the reaction mixture but are immediately reacted further to give the compounds of fonnuia I. 
[0020] In the derivatives of formula II, G is preferably 01 or Br, but it can also be I, OH or an OH group functionally 
modified to form a reactive group, especially alkylsulphonyloxy having 1-6 0 atoms (e.g. methanesulphonyloxy) or 
arylsulphonyloxy having 6-10 C atoms (e.g. benzenesulphonyloxy, p-toluenesulphonyioxy, naphthalene-1- or 
-2-sulphonyloxy). 

[0021] Some of the compounds of fonnulae II and, in particular. III are known; the unknown compounds of fomiulae 
II and III can easily be prepared analogously to the known compounds. 

[0022] Primary alcohols of the fonnuia II can be obtained e.g. by reducing the appropriate carboxylic acids or their 
esters. Treatment with thionyl chloride, hydrogen bromide, phosphorus tribromlde or similar halogen compounds yields 
the con-esponding halides of the compounds of the fonnuia II. The con'esponding sulphonyloxy compounds can be 
obtained from the alcohols of fonnuia II by reaction with the appropriate sulphonyl chlorides. 
[0023] The iodine compounds of the fomiula 7 can be.obtalned e.g. by reacting potassium iodide with the appropriate 
p-toluenesulphonic acid esters. 

[0024] Most of the amine derivatives III are known and can be obtained e.g. by alkylation or acylation of known 
amines. 

[0025] The reaction of the compounds 11 and III proceeds according to methods such as those known from the liter- 
ature for the alkylation of amines. The components can be melted together in the absence of a solvent, in a sealed 
tube or an autoclave if necessary. It is also possible, however, to react the compounds in the presence of an inert 
solvent. Examples of suitable solvents are hydrocarbons such as benzene, toluene or xylene; ketones such as acetone 
or butanone; alcohols such as methanol, ethanol, isopropanol or n-butanol; ethers such as tetrahydrofuran (THF) or 
dioxane; amides such as dimethylfonnamide (DMF) or N-methylpyrrolidone; or nitriles such as acetonitrile, or else, if 
desired, mixtures of these solvents with one another or mixtures with water. It can be favourable to add an acid-binding 
agent, for example an alkali metal or alkaline earth metal hydroxide, carbonate or bicarbonate or another alkali metal 
or alkaline earth metal salt of a weak acid, preferably a potassium, sodium or calcium salt, or to add an organic base 
such as triethylamine, dimethylaniline, pyridine or quinoline, or an excess of the amine component. The reaction time 
is between a few minutes and 14 days, depending on the conditions used, and the reaction temperature Is between 
about 0 and 150°, normally between 20 and 130*. 
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[0026] It is also possible to obtain a compound of formula I by reacting a compound of fonmula IV with a compound 
of fonnula G'(CHR'')-Z-NR2R3 (V). 

[0027] Some of the compounds of formulae V and, in particular, IV are known; the unknown compounds can easily 
be prepared analogously to the known compounds. Thus, compounds of fonnula IV can easily be prepared by meta- 

s lation of a phenol or thiophenol with for example hydrdes such as NaH, KH, or with phenyllithlum or methyllithium. It 
is also possible to obtain compounds of type IV by the oxidation of thiophenols to yield sulfinyl or sulfonyl-compounds. 
[0028] The amines of fonrnula V can be prepared starting from a primary amine by means of the diverse possibilities 
of alkylation oracylatlon of amines known perse. It is also possible to convert appropriately substituted nitre compounds 
into the amines of formula V by reduction and subsequent alkylation. 

10 [0029] The reaction of compounds IV and V proceeds according to methods which are known from the literature for 
the formation of ethers, thioethers or esters. The components can be melted with one another directly, without the 
presence of a solvent, if appropriate in a closed tube or in an autoclave, at normal pressure or at elevated pressure, 
an inert gas such as e.g. N2 being added to increase the pressure. However, it is also possible to react the compounds 
in the presence of an inert solvent. Suitable solvents are those mentioned previously for the reaction of II with III. The 
addition of an acid-binding agent to the reaction mixture can also have a favourable effect. The same bases are suitable 
as those previously described for the reaction of compounds II and II. 

[0030] Depending on the reaction conditions chosen, the optimum reaction time is between a few minutes and 14 
days, and the reaction temperature is between about 0° and 150', usually between 20* and 130*. 
[0031 ] Furthermore, a compound of formula I can be obtained by cyclisation of a compound of formula VI wherein 
20 R" and R' are together an alkylene chain with 1 to 3 C atoms. 

[0032] Compounds of the formula VI can be obtained for example by the reduction of ketones which are similar to 
compound VI but wherein the CHG-group Is replaced by a carbonyl group. 

[0033] The cyclisation reaction of a compound of the fonnula VI proceeds according to the methods described pre- 
viously for the reaction of the compounds IV and V under equal reaction conditions. 

25 [0034] A compound of formula I can also be obtained by treating a precursor, in which hydrogen atoms have been 
replaced by one or more reducible groups and/or one or more additional C-C and/or C-N bonds, with a reducing agent, 
preferably at temperatures of between -80 and +250°, in the presence of at least one inert solvent. 
[0035] Reducible groups (groups repiaceable by hydrogen) are, in particular, oxygen in a carbonyl group, hydroxyl, 
arylsulphonyloxy (e.g. p-toluenesulphonyloxy), N-benzenesulphonyl, N-benzyl or 0-benzyl. 

30 [0036] In principle, compounds containing only one of the above-mentioned groups or additional bonds, or com- 
pounds containing two or more of the above-mentioned groups or additional bonds adjacent to one another, can be 
converted Into a compound of formula I by reduction, is being possibie simultaneously to reduce substituents in the 
Ind group which are present in the starting compound. This is for example carried out using nascent hydrogen or 
complex metal hydrides or by means of a Wolff-Kishner reduction or the reductions with hydrogen gas under transition 

35 metal catalysis. 

[0037] Preferred starting materials forthe reduction have formula VII 


ft' 

wherein 

so Z is a chain which con-esponds to the radical Z except that one or more -CHg groups have been replaced by -CO- 
and/or one or more hydrogen atoms have been replaced by CI, Br, F, SH, or OH groups. 

Compounds of formula VII can be obtained by amidation of acids, acid halides, anhydrides or esters with primary or 
secondary amines. It is prefenred to react the free carboxylic acid with the amine under the conditions of a peptide 
55 synthesis. This reaction is preferably carried out in the presence of a dehydrating agent, e.g. a cariDodiimide such as 
dicyclohexylcarisodiimide or else N-(3-dimethylaminopropyl)-N-ethylcarbodiimide, or propanephosphonic anhydride 
(q.v. Angew. Ghem. 92, 1 29 (1 980)), diphenylphosphoryl azide or 2-ethoxy-N-ethoxycarbonyl-1 ,2-dihydroquinoline, in 
an inert solvent e.g. a halogenated hydrocarbon such as methylene chloride, an ether such as THF or dioxane, an 
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amide such as DMF or dimethylacetamide, or a nitrile such as acetonitrlle, at temperatures of between about -1 0 and 
40, preferably of between 0 and 30*. 

[0038] If nascent hydrogen is used as the reducing agent, this can be produced e.g. by treating metals with weak 
acids or with bases. Thus it is possible e.g. to use a mixture of zinc with an alkali metal hydroxide solution or a mixture 

5 of iron with acetic acid. It is also appropriate to use sodium or another alkali metal In an alcohol such as ethanol, 
isopropanol, butanol, amyl or isoamyl alcohol or phenol. It is also possible to use an aluminium-nickel alloy in aqueous- 
alkaline solution, ethanol being added if necessary. Sodium amalgam or aluminium amalgam in aqueous-aicoholfc or 
aqueous solution Is also suitable for producing the nascent hydrogen. The reaction can also be canied out in the 
heterogeneous phase, In whk:h case it is convenient to use an aqueous phase and a benzene or toluene phase. 

10 [0039] Other reducing agents which can be used to particular advantage are complex metal hydrides such as LiAIH4, 
NaBH4, diisobutylalumlnium hydride or NaA1 (OCH2CH20CH3)2H2, and diborane, catalysts such as BF3, AICI3 or LiBr 
being added if desired. Solvents which are suitable for this purpose are, in particular, ethers such as diethyl ether, di- 
n-butyl ether, THF, dioxane, diglyme or 1 ,2-dimethoxyethane, and hydrocarbons such as benzene. Solvents which are 
suitable for a reduction with NaBH4 are primarily alcohols such as methanol or ethanol, as well as water and aqueous 

15 alcohols. Reduction by these methods Is preferably carried out at temperatures of between -80 and 4-1 50", especially 
of between about 0 and about 100*. 

[0040] The reduction of -CO groups In acid amides (e.g. those of fonnula VI in which Z is a -(CH2)ni(CHA)n2-CO 
group} to CHj groups can be carried out to partcular advantage with LIAIH^ in TH F at temperatures of between about 
0 and 66". 

20 [0041 ] It is also possible to reduce one or more carbonyl groups to CHg groups according to the Wolff-Klshner method, 
e.g. by treatment with anhydrous hydrazine in absolute ethanol, under pressure, at temperatures of between about 
150 and 250°. A sodium alcoholate is advantageously used as the catalyst. The reduction can also be varied according 
to the Huang-Minion method by canying out the reaction with hydrazine hydrate in a high-boiling water-misclble solvent 
such as diethylene glycol or triethylene glycol, in the presence of an alkali such as sodium hydroxide. The reaction 

25 mixture Is normally boiled for about 3-4 hours. The water is then distilled off and the hydrazone formed is decomposed 
at temperatures of up to about 200°. The Wolff-Kishner reduction can also be carried out with hydrazine in dimethyl 
sulphoxide at room temperature. 

[0042] Moreover, it is possible to carry out certain reductions by using Hj gas underthe catalytic action of transition 
metals, such as e.g. Raney Nl or Pd. In this way, e.g. CI, Br, I, SH or, in certain cases, even OH groups can be replaced 

30 by hydrogen. Nitro groups can also be converted into NHg groups by catalytic hydrogenation with Pd/Hg in methanol, 
[0043] Compounds which have fonnula I except that one or more H atoms have been replaced by one or more 
solvolyzable groups can be solvolyzed, especially hydrolyzed, to give the compounds of fonnula I. 
[0044] The starting materials for the solvolysis can be obtained for example by reacting III with compounds which 
have formula 11 except that one or more H atoms have been replaced by one or more solvolyzable groups. Thus, in 

3S particular, 1-acylamine derivatives (which have formula I except that, in the 1-position of the radical, they contain an 
acyl group, preferably an alkanoyi, alkylsulphonyi or arylsulphonyl group having up to 1 0 C atoms in each case, such 
as methanesulphonyl, benzenesulphonyl or p-toluene-sulphonyl) can be hydrolyzed to give the corresponding sec- 
ondary amine derivatives e.g. In an acidic or, preferably, neutral or alkaline medium at temperatures of between 0 and 
200*. Sodium, potassium or calcium hydroxide, sodium or potassium carbonate, or ammonia, is conveniently used as 

*o the base. The chosen solvents are preferably water; lower alcohols such as methanol or ethanol; ethers such as TMF 
or dioxane; sulphones such as tetramethylene sulphone; or mixtures thereof, especially mixtures containing water. 
Hydrolysis can also be earned out simply by treatment with water alone, especially at the boiling point. 
[0045] A compound of fomiula I can furthennore be converted to another compound of formula I by methods known 
per se. 

« [0046] Compounds of fomiula I in which for example R2 is hydrogen can be converted to compounds with tertiary 
amino groups by alkylatlon or acylation of the secondary amino residue in an inert solvent, e.g. a halogenated hydro- 
carbon such as methylene chloride, an ether such as THF or dioxane, an amide such as DMF or dimethylacetamide, 
or a nitrile such as acetonitrlle, at temperatures of between about -10 and the boiling point of the solvent, preferably 
of between 0 and 70°. Furthennore, other primary amino groups can be transfomied to secondary or tertiary amino 

50 groups by the known alkylatlon reactions. 

[0047] Compounds of formula I can also be converted into other derivatives of fonnula I by transfomiations at the 
radical Ar. 

[0048] Ethers of fomiula I in which the radical Ph is mono- or disubstituted by 0-alkyl can be cleaved, the correspond- 
ing hydroxy derivatives being fonned. It is possible, e.g. to cleave the ethers by treatment with dimethyl suiphideboron 
55 tribromide complex, for example in toluene, ethers such as THF or dimethyl sulphoxide, or by melting with pyridine or 
aniline hydrohalides, preferably pyridine hydrochloride, at about 150-250°. 

[0049] If other side reactions in the compounds of formula I are to be excluded, the radicals Ph can be chlorinated, 
brominated or alkylated under the conditnns of the Friedel-Crafts-reactions, by reacting the appropriate halogen or 
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alkyi chloride or alkyi bromide under the catalysis of Lewis acids, such as e.g. AICI3, FeBrj or Fe, at temperatures 
between 30° and 150°, expediently between 50° and 150° in an inert solvent, such as e.g. hydrocarbons, THF or 
carbon tetrachloride, with the compound of the fonnula I to be derivatised. Moreover, it is for example possible to reduce 
a nitro group to an amino group by the reactions known per se. 

5 [0050] The compounds of fomiula I can possess one or more centres of asymmetry. When prepared, they can there- 
fore be obtained as racemates or else in the optically active form if optically active starting materials are used. When 
synthesized, compounds possessing two or more centres of asymmetry are generally obtained as mixtures of race- 
mates, from which the individual racemates can be isolated in the pure fonn, for example by recrystalllzation from Inert 
solvents. If desired, the racemates obtained can be chemically or by crystallization of conglomerates resolved into their 

10 optical antipodes by the methods known per se. Preferably, diastereoisomers are formed from the racemate by reaction 
with an optically active resolving agent. Examples of suitable resolving agents are optically active acids such as the 0 
and L fomis of protected amino acid derivatives such as tosylproline, tartaric acid, dibenzoyltartaric acid, diacetyltartaric 
acid, camphor-sulphonic acids, mandelic acid, malic acid or lactic acid. The different fomis of the diastereoisomers 
can be resolved in a manner known per se, e.g. by fractional crystallization, and the optically active compounds of 

IS formula I can be liberated from the diastereoisomers in a manner known per se. 

[0051] A base of formula I can be converted with an acid Into the con-esponding add addition salt. Acids which 
produce biocompatible salts are suitable for this reaction. Thus it is possible to use inorganic acids, e. g. sulphuric 
acid, hydrohalic acids such as hydrochloric acid or hydrobromic acid, phosphoric acids such as orthophosphoric acid, 
nitric acid and suiphamic acid, as well as organic acids, i. e. specifically aliphatic, allcycllc, araliphatic, aromatic or 

20 heterocyclicmonobasic or polybasiccartoxyiic.suiphonicorsulphuric acids, such as formic acid, acetic acid, propionic 
acid, pivaiic acid, diethyiacetic acid, malonic acid, succinic acid, pimelto acid, fumaric acid, maleic acid, lactic acid, 
tartaric acid, maiic acid, benzoic acid, salicylic acid, 2-phenylpropionic add, citric acid, gluconic add, ascorbic acid, 
nicotinic acid, isonicotinic add, methanesulphonk: or ethanesulphonic acid, ethanedlsulphonic acid, 2-hydrox- 
yethanesulphonic acid, benzenesulphonic acid, p-toluenesulphonic acid, naphthaienemonosulphonic and naphthalen- 
es edisulphonic acids and iaurylsuiphuric acid. 

[0052] If desired, the free bases of formula I can be liberated from their salts by treatment with strong bases such 
as sodium or potassium hydroxide or sodium or potassium carbonate provided there are no other acid groups in the 
molecule. In those cases where the compounds of the formula i have free acid groups, salt fonmation can also be 
achieved by treatment with bases. Suitable bases are alkali metal hydroxides, alkaline earth metal hydroxides or organic 

30 bases in the fomi of primary, secondary or tertiary amines. 

[0053] The invention further relates to the use of the compounds of fomiula I and their biocompatible salts for the 
manufacture of pharmaceutical preparations, especially by a non-chemical route. For this purpose, they can be con- 
verted into a suitable dosage fomi together with at least one exciplent or adjunct and, If appropriate; In combination 
with one or more additional active ingredients. 

3s [0054] The invention further relates to compositions, especially phamnaceutical preparations, containing at least one 
compound of fomiula I and/or one of their biocompatible salts. These preparations can be used as drugs in human or 
veterinary medidne. Possible excipients are organic or inorganic substances which are suitable for enteral (e.g. oral), 
parenteral or topical administration and which do not react with the novel compounds, examples of such excipients 
being water, vegetable oils, benzyl alcohols, polyethylene glycols, gelatin, carbohydrates such as lactose or starch, 

'fo magnesium stearate, talc and petroleum jelly. Tablets, coated tablets, capsules, syrups, juk:es, drops or suppositories 
are used in particular for enteral administration, solutions, preferably oily or aqueous solutions, as well as suspensions, 
emulsions or implants are used for parenteral administration, and ointments, creams or powders are used for topical 
administration. The novel compounds can also be lyophillzed and the resulting lyophilizates used e.g. to manufacture 
injectable preparations. 

45 [0055] The preparations Indicated can be sterilized and/or can contain adjuncts such as lubricants, presenratives, 
stabilizers and/or wetting agents, emulsifiers, salts for Influendng the osmotic pressure, buffer substances, colourants, 
taste correctors and/or flavourings. If desired, they can also contain one or more additional active ingredients, e.g. one 
or more vitamins. 

[0056] The compounds of formula I and their biocompatible salts can be used for the therapeutic treatment of the 
so human or animal body and for controlling diseases. They can be used for treating disorders of the central nervous 
system, such as tension, depressions and/or psychoses, and side-effects in the treatment of hypertension (e.g. with 
a-methyldopa). The compounds can also be used in endocrinology and gynaecology, e.g. for the therapeutic treatment 
of acromegaly, hypogonadism, secondary amenonlioea, premenstrual syndrome and undesired puerperal lactation, 
and also for the prophylaxis and therapy of cerebral disorders (e.g. migraine), especially In geriatrcs in a manner 
S5 similar to certain ergot alkaloids and for controlling the sequelae of cerebral infarction (Apoplexia cerebri), such as 
stroke and cerebral ischaemia. 

[0057] Furthemiore, they are suitable to eliminate cognitwe deficiencies, to improve the power of teaming and mem- 
ory and to treat Alzheimer disease. 
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[0058] In these treatments, the substances of formula I of the invention are nonnally administered analogously to 
known, commercially available preparations (e.g. bromocriptine, dihydroergocomin), preferably in dosages of between 
about 0.2 and 500 mg, especially of between 0.2 and 50 mg per dosage unit. The dally dosage is preferably between 
aboutO.OOIandIO mg/kg of body weight. The low dosages (about 0.2 to 1 mg per dosage unit; about 0.001 to 0.005 
mg/kg of body weight) are particularly suitable for use as anti-migraine preparations; dosages of between 1 0 and 50 
mg per dosage unit are preferred for the other indications. However, the particular dose for each individual patient 
depends on a very wide variety of factors, for example the activity of the particular compound used, age, body weight, 
general state of health, sex, diet, time and method of administration, rate of excretion, drug combination and severity 
of the particular disease to which the therapy is applied. Oral administration is preferred. 
[0059] In the following Examples, "working-up in conventional manner* means: Water is added if necessary, extrac- 
tion is earned out with methylene chloride, the organic phase is separated off, dried over sodium sulphate and filtered, 
the filtrate is evaporated and the residue is purified by chromatography on silica gel and/or by crystallization. Temper- 
atures are given In *C. 

Example 1 

[0060] A solution of 2.B g 2-aminomefhyi-chromane [obtainable by reacting 3-{2-hydroxy-phenyl)-propanai with KCN 
and subsequent catalytic reduction of the 2-cyano-chromane] and 2.2 g 3-(chloromethyi)-pyridine in 250 ml of DMF 
are stirred together with 1 g N-methyl-morpholine for 12 hours at 20° and worked up in a conventional manner to give 
N-(3-pyridylmethyl)-N-(2-chromanyl-methyl)-amine. Stirring with 0.5 equivalents of maleic acid in 1 00 ml ethanol gives 
the maleate, m.p, 163-164°. 
[0061] The following are obtained analogously: 

from 2-aminomethyl-chromane and 3-(chloromethyl)-5-(4-methoxyphenyl)-pyridine 
N-[5-(4-methoxyphenyl)-3-pyridylmethyl]-N-(2-chromanyl-methyl)-amine, maleate, m.p. 177-178°; 

from 2-aminomethyl-chromane and 3-(chloromethyl)-5-phenyl-pyridine 
N-(5-phenyl-3-pyridylmethyl)-N-{2-chromanyl-methyl)-amine, maleate, m.p. 184°; 

from 2-aminoethyl-chromane and 3-(chloromethyl)-biphenyl N-3-biphenylethyl-N-(2-chromanyl-methyl)-amine, 

maleate, m.p. 162°; 

from 2-aminomethyl-6-phenyl-chromane and 3-(chloromethyl)-5-(4-tluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-{6-phenyl-2<hromanyl-methyl)-amine, maleate, m.p. 222-224°; 

from 2-aminomethyl-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyrldine 
N-[5-{4-fiuorophenyl)-3-pyridylmethyi]-N-(2-chromanyl-methyl)-amine, maleate, m.p. 182-183°; 

from 2-aminomethyl-chromane and 3-(chloromethyl)-biphenyl 
N-3-biphenylmethyl-N-{2-chromanyl-methyl)-amine, maleate, m.p. 174-175°; 

from 2-aminomethyl-chromane and 3-(chloromethyl)-4'-fluorobiphenyl 
N-(4'-f!uoro-3-biphenylmethyl)-N-(2-chronranyl-methyl)-amine, maleate, m.p. 183-184° 

from 2-amlnomethyl-8-methoxy-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridlne 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(8-methoxy-2-chromanyl)-methyl]-amine, maleate, m.p. 1 60-1 65°; 

from 2-aminomethyl-7-methoxy-chromane and 3-(chloromethyl)-5-(4-fluorophenyl]-pyridine 

N-[5-(4-f luorophenyl)-3-pyridylmethyl]-N-[(7-methoxy-2-chromanyl)-methyl]-amine, maleate, m.p. 1 70,5-1 72°; 

from 2-aminomethyl-6-methoxy-chromane and 3-(chlorcmethyl]-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(6-methoxy-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminomethyl-5-methoxy-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(5-methoxy-chroman-2-yl)-methyl]-amine, maleate, m.p. 181-183°; 

from 2-aminomethyl-8-nitro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl]-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(8-nitro-chroman-2-yl)-methyl]-amine, maleate; 
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from 2-aminomethyl-2,3,4,5-tetrahydro-1-ben2oxepine and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylniethyl]-N-[2-(2,3,4,5-tetrahydro-1-ben20xepinyl)-methyl]-amine, maleate, m.p. 
194-1950; 

from 2-aminoethyl-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-(2-chromanylethyl)-amine, maleate, m.p. 160°; 

from 3-amino-2,3,4,5-tetrahydro-1-benzoxepine and 3-(chloroniethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-3-(2,3,4,5-tetrahydro-1-benzoxepinyl)-amine, maleate, m.p. 179-1 BO"; 

from 2-aminomethyl-8-hydroxy-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(8-hydroxy-2-chromanyl)-methyl]-amine, maleate, m.p. 173"; 

from 2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-4'-fluorobiphenyl 
N-(4'-fluoro-3-biphenylylmethyl)-N-[(8-methoxy-2-chromanyl)-methyl]-amine, maleate, m.p. 176*; 

from 2-amlnomethyl-6-fluorochromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridlne 

N-[5-(4-f luorophenyl)-3-pyrldylmethyl]-N-[(6-fluoro-2-chromanyl)-methyl]-amlne, maleate, m.p. 1 69-1 70"; 

from 2-amlnomethyl-chromane and 3-(2-pyridyl)-chloromethyl-benzene 
N-[3-(2-pyridyl)-phenylmethyl]-N-2-chromanyl-methyl-amlne, maleate, m.p. 201°; 

from 2-aminomethyi-chromane and 3-(3-pyridyl)-chloromethyl-benzene 
N-[3-(3-pyridyl)-phenylmethyl]-N-2-chromanyl-methyl-amlne, dimaleate, m.p. 120'; 

from 2-amlnomethyl-8-niethoxy-chromane and 3-(3-pyridyl)-chloromethyl-benzene 
N-[3-(3-pyridyl)-phenylmethyl]-N-[(8-methoxy-2-chromanyl)-methyl]-amlne, maleate, m.p. 85'; 

from 2-aminomethyt-8-methoxy-chromane and 3-{2-pyridyl)-chloromethyl-ben2ene 
N-[3-(2-pyridyl)-phenylmethyl]-N-[(8-methoxy-2-chromanyl)-methyl]-amine, maleate, m.p. 167*. 

[0062] The following are obtained analogously (Instead of maleic acid the compounds were treated with 0,1 n HCI 
solution to give the hydrochlorides): 

from 2-amlnomethyl-chromane and 3-(chloromethyl)-4'-methyl-biphenyl N-(4'-methyl-3-biphenylylmethyl)-N- 
2-chromanyl-methyl-amlne, hydrochloride, m.p. 206-207*; 

from 2-aminomethyl-chromane and 3-(chloromethyl)-4'-methoxy-biphenyl N-(4'-methoxy-3-biphenylylmethyl)-N- 
2-chromanyl-methyl-amine, hydrochloride, m.p. 191-192*; 

from 2-amlnomethyl-chromane and 3-(chloromethyl)-4'-trifluoromethyl-blphenyl 
N-(4'-trifluoromethyl-3-blphenylylmethyl)-N-2-chromanyl-methyl-amlne, hydrochloride, m.p. 181-182*; 

from 2-anriinomethyl-chromane and 3-(chloromethyl)-3'-trifluoromethyl-biphenyl 
N-(3'-trifluoromethyl-3-biphenylylmethyl)-N-2-chramanyl-methyl-amlne, hydrochloride, m.p. 161-162*; 

from 2-aniinomethyl-8-methoxy-chromane and 3-(chloromethyl)-4'-trlfluoromethyl-biphenyl 
N-(4'-trifluoromethyl-3-biphenylylmethyl)-N-I(8-methoxy-2-chromanyl)-methyl]-amine, hydrochloride, m,p. 
206-207*; 

from 2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-3'-trifluoromethyl-biphenyl 
N-(3'-trifluoromethyl-3-biphenylylmethyl)-N-[(8-methoxy-2-chromanyl)-methyl]-amine, hydrochloride, m.p. 206°; 

from 2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-4'-methylblphenyl 
N-(4'-methyl-3-biphenylylm6thyl)-N-[(8-methoxy-2-chromanyl)-methyl]-amine, hydrochloride, m.p. 188-189°; 

from 2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-4'-methoxy-biphenyl 
N-(4'-methoxy-3-biphenylyImethyl)-N-[(8-methoxy-2-chromanyl)-methyll-amine, hydrochloride, m.p. 1 86-1 87*; 
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from 2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-biphenyl 
N-(3-biphenylylmethyl)-N-{(8-methoxy-2-chromanyl)-methyl]-amine, hydrochloride, m.p. 211-212°. 

from 2-aminomethyl-6-nitro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(6-nitro-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminomelhyl-7-nitro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(7-nitro-chroman-2-yl)-methyl]-amine, maleate; 

from 2-amlnomethyl-8-chloro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(8-chloro-chroman-2-yl)-methyl]-amlne, maleate; 

from 2-aminomethyl-6-chloro-chromane and 3-(chlorDmethyl)-5-(4-fluorophenyl)-pyridine 
N-[S-(4-fluorophenyl)-3-pyrldylmethyl]-N-[(6-chloro-chroman-2-yl)-methyl]-amlne, m.p. 78-80*; 

from 2-ammomethyl-7-chloro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyll-N-[(7-chloro-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminomethyl-8-cyano-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(8-cyano-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminome1hyl-6-cyano-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl)-N-[(6-cyano-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminom8thyl-5-cyano-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl)-N-[(5-cyano-chroman-2-yl)-methyl]-amlne, maleate; 

from 2-aminomethyl-5-fluoro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyrldine 
N:[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(5-fluoro-chroman-2-yl)-methyI]-amlne, maleate; 

from 2-amlnomethyl-6-fluoro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(6-fluoro-chroman-2-yl)-mBthyl]-amine, maleate; 

from 2-aminomethyl-chromane and 3-(chloromethyl)-5-(3,4-difluorophenyl)-pyridine 
N-[5-(3,4-difluorophenyl)-3-pyridylmettiyl]-N-(2-chromane-methyl)-amlne, maleate, m.p. 175-177°; 

from 2-aminomethyl-chromane and 3-phenoxy-benzylchloride 
N-(3-phenoxy-benzyl)-N-(2-chromane-methyl)-amine, maleate, m.p. 150-152°; 

from 2-aminomethyl-chromane and 2-(chloromethyl)-4-phenyl-pyridine 
N-(4-phenyl-2-pyridylmethyl)-N-(2-chromane-methyl)-amine, maleate, m.p. 156-158°; 

from 2-aminomethyl-6-bromo-chromane and 3-(chloromethyl)-5-(4-fluorQphenyl)-pyridine 
N-[5-{4-fluorophenyl)-3-pyridylmethyl]-N-[2-(6-bromo-chromane)-methyl]-amine, maleate; 

from 2-amlnomethyl-benzofurane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridlne 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-(2-benzofurane-methyl)-amine, maleate, m.p. 147°; 

from 2-aminomethyl-7-fluoro-chromane and 3-(ch!oromethyl)-5-(4-fluorophenyl)-pyridine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[(7-fluoro-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminomethyl-B-fluoro-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyrldine 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[{8-fluoro-chroman-2-yl)-methyl]-amine, maleate; 

from 2-aminomethyl-6-trifluoromethyl-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridlne 
N-[5-(4-fluorQphenyi)-3-pyridylmethyl]-N-[(6-trifluoromethyl-chroman-2-yl)-methyG-amine, maleate; 

from 2-aminomethyl-8-trifluoromethyl-chromane and 3-(chloromethyl)-5-(4-fluorophenyl)-pyridine 
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N-[5-(4-fluorophenyl)-3-pyriclylmethyl]-N-[(8-trifluoiTnethyl-chroman-2-yl)-methyl]-am^ maleate. 

Example 2 

[0063] By reaction of 2-aminomethyl-2,3-dihydrobenzofuran with 3-(chloramethyl)-5-(4-fluorophenyl)-pyridine anal- 
ogously to Example 1 , N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[{2,3-dihydrobenzofuran-2-yl)-methyl]-amine ist ob- 
tained, maleate, m,p. 178-180°. 
[0064] The following are obtained analogously: 

from 2-aminomethyl-2,3-dihydrobenzofuran and 3-(chloromethyl)-5-(4-methoxyphenyl)-pyridine 
N-[5-(4-methoxyphenyl)-3-pyridylmethyl]-N-[(2,3-dihydro-benzofuran-2-yl)-methyl]-amine, maleate; 

from 2-aminomethyl-2,3-dihydrDbenzofuran and 3-(chloromethyO-5-(3,4-dimethoxyphenyl)-pyridine 
N-[5-(3,4-dimethoxyphenyl)-3-pyridylmethyl]-N-[(2,3-dihydro-benzo-furan-2-yl)-methyl]-amine, maleate; 

■ from 2-aminomethyl-2,3-dlhydrobenzofuran and 3-(chloromethyl)-5-(2,4-dimethoxyphenyl)-pyridine 
N-[5-(2,4-dimethoxyphenyl)-3-pyridylmethyll-N-[(2,3-dihydro-benzo-furan-2-yl)-methyl]-amine, maleate; 

from 2-amlnomethyl-2,3-dlhydrobenzofuran and 3-(chloromethyl)-5-(3,4,5-trifluorophenyl)-pyridine 
N-[5-(3,4,5-trifluorophenyl)-3-pyriclylm6thyl]-N-[(2,3-dihydro-ben20-furan-2-yl)-methyl]-amine, maleate; 

from 2-aminomethyl-2,3-dihydrobenzofuran and3-(chloromethyl)-5-(2,3,4.5,6-pentafluorophenyl)-pyridine 
N-[5-(2,3,4,5,6-pentafluorophenyl)-3-pyridylmethyl]-N-[(2,3-dlhydro-benzofuran-2-yl)-methyl]-amine, maleate. 

Example 3 

[0065] A mixture of 2,2 g 3-methyl-phenol, preferably the sodium salt thereof, and 5,6 g N-(2-chloroethyl)-l\l-(5- 

(4-fluorophenyl)-3-pyridylmethyl]-amine ("A") [obtainable by reaction from phthalimid potassium salt and 5-(4-fluoroph- 

enyl)-3-chloromethyl-pyridine, cleavage of the product with hydrazine and subsequent reaction with 1,2-dichlo- 

roethane] in 50 ml acetonitrile is stin'ed for 5 hours at 50° and worked up in the conventional manner 

[0066] N-[2-(3-methylphenoxy)-ethyll-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine is obtained. Stimng with 0,5 

equivalents of maleic acid in 100 ml ethanoi gives the maleate, m.p. 152-154*. 

[0067] The following are obtained analogously: 

from 2,4-dlchlorophenol sodium salt and "A" 

N-[2-(2,4-dichlorophenoxy)-ethyl]-N-[5-(4-fluorophenyl)-3-pyridyl-methyl]-amine, maleate, m.p. 148-150°; 
from 3-methoxyphenol sodium salt and 'A' 

N-[2-(3-methoxyphenoxy)-ethyll-N-[5-(4-fluorophenyl)-3-pyridyl-methyll-amine, maleate, m.p. 122-124°; 
fnim 4-methoxyphenol sodium salt and "A" 

N-[2-(4-methoxyphenoxy)-ethyl]-N-[5-(4-fluorophenyl)-3-pyridyl-methyll-amine, m.p. 94-96°; 
from 3-chlorophenol sodium salt and "A* 

N-[2-(3-chtorophenoxy)-ethyll-N-[5-{4^luorophenyl)-3-pyrldylmethylI-amine, maleate, m.p. 150-152°; 

from 2-chlorophenol sodium salt and "A" 

N-[2-(2-chlorophenoxy)-ethyll-N-[5-(4-fluorophenyl)-3-pyridylmethyll-amine, maleate, m.p. 153-155°; 
from 2-methoxyphenol sodium salt and "A" 

N-[2-(2-methoxyphenoxy)-ethyl]-N-(5-(4-fluorophenyl)-3-pyridyl-melhyl]-amlne, maleate, m.p. 134-136°; 
from 4-chlorophenol sodium salt and "A" 

N-[2-(4-chlorophenoxy)-ethyll-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amlne, maleate, m.p. 163-164°; 
from 2-ethylphenoi sodium salt and °A" 

N-[2-(2-ethylphenoxy)-ethyll-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amin6, maleate, m.p. 128-130°; 
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from 3-cyanophenol sodium salt and "A° 

N-[2-(3-cyanophenol)-ethyl]-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine, oxalate, m.p. 245°; 
from 4-cyanophenol sodium salt and "A" 

N-[2-(4-cyanophenol)-ethyG-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine, oxalate, m.p. 250»; 

from phenol sodium salt and N-[3-phenoxy-benzyl)-amine N-(2-phenoxy-ethyO-N-(3-phenoxy-ben2yi)-amine, 
maleate, m.p. 166-168°; 

from phenol sodium salt and "A" 

N-{2-phenoxy-ethyi)-N-[5-{4-fluorophenyl)-3-pyridylmethyl]-amine, m.p. 84-86". 
Example 4 

[0068] By reaction of 2-aminomethyi-6-methoxy-chromane and 3-(chloramethyl)-5-(4-fluoraphenyi)-pyridine analo- 
gously to Example 1 N-[5-(4-fiuorophenyi)-3-pyridylmethyl]-N-[{6-methoxy-2-chromanyl)-methyl]-amine is obtained. 
Stin-ing w'lh hydrochlorid acid gives the dihydrochloride, m.p. 205-206*. 

Example 5 

[0069] By reaction of 2-aminomethyl-chromane and 3-(chloromethyi)-5-(4-fluorophenyl)-pyridine analogously to Ex- 
ample 1 N-[5-(4-fluorophenyl)-3-pyridylmethyll-N-(2-chromany!-methyl)-amine Is obtained. Stiffing with hydrochloric 
acid gives the dihydrochloride-hemihydrate, m.p. 210-213*. 

Example 6 

[0070] A solution of 1 ,8 g 3-aminomelhyl-blphenyl [obtainable by reducing 3-cyano-biphenyl] and 1 ,6 g 2-chloroethyl- 
phenyiether [obtainable by reaction of sodium-phenolate with dichloroethane] in 200 ml of acetonitrile ist stirred for 6 
hours at room temperature and worked up in a conventional manner to give N-(3-biphenyimethyi)-N-2-phenoxyethyi- 
amine. Stining with 0,5 equivalents of maleic acid in 100 mi ethanol gives the maleate, m.p. 178-180''. 
[0071] The following are obtained analogously: 

from 3-aminomethyl-4'-flioro-biphenyi and 2-chloroethyl-phenylether 
N-(4'-fiuoro-3-biphenyimethyl)-N-2-phenoxyethyl-amine, maleate, m.p. 194-196'; 

from 3-aminomethyi-2',4'-difluoro-biphenyl and 2-chloroethyl-phenylether 
N-(2',4'-difluoro-3-biphenylmethyl)-N-2-phenoxyethyl-amine; 

from 3-aminomethyl-5-phenylpyridine and 2-chloroethyl-phenylether 
N-(5-phenyi-3-pyridylmethyl)-N-2-phenoxyethyl-amine, m.p. 77-79*; 

from 2-aminomethyl-4-(3-thlenyl)-thlophen and 2-chloroethyl-phenyiether 
N-[4-(3-thienyl)-2-thienyimethyl]-N-2-phenoxyethyl-amine, m.p. 96-98*; 

from 2-amlnomethyl-4-methyl-thlophen and 2-chloroethyl-phenylether 
N-(4-methyl-2-thienylmethyl)-N-2-phenoxyethyl-amine; 

from 2-aminomethyl-4-methoxy-thiophen and 2-chloroethyl-phenylether 
N-(4-methoxy-2-thienylmethyi)-N-2-phenoxyethyl-amine; 

from 2-aminomethyl-4-ethyl-thiophen and 2-chloroethyl-phenylether 
N-(4-ethyl-2-thienylmethyl)-N-2-phenoxyethyl-amine; 

from 2-amlnomethyl-4-chloro-thiophen and 2-chloroethyl-phenylether 
N-(4-chloro-2-thienyimethyl)-N-2-phenoxyethyl-amlne; 

from 3-aminomethyl-4'-fluoro-biphenyl and 2-chloroe%l-(3-cyano-phenyl)-ether 
N-(4'-fiuoro-3-biphenylmethyl)-N-2-{3-cyano-phenoxy-ethyi)-amme, maleate, m.p. 158-160*; 


13 


EP1 123 933A1 


from 3-aminomethyl-biphenyl and 2-chloroethyl-(2-methoxy-phenyl)-ether 
N-(3-biphenylmethyl)-N-2-(2-niethoxy-phenoxy)-ethyl-aniine, m.p. 72-74"; 

from 3-aminomethyl-biphenyl and 2-chloroethyi-2-biphenylyl-ether 
N-(3-biphenylmethyl)-N-2-(2-biphenyloxy)-GthyiaminG, maieate, m.p. 146-148*; 

from 3-aminomethyl-5-(4-fluoro-phenyl)-pyridine and 2-chioroethyl-(2-biphenylyi)-ether 
N-[5-(4-fluorophenyl-3-pyridylmethyl)]-N-2-(2-biphenyloxy)-ethyiamine, m.p. 1 34-1 36*; 

from 3-aminomethyl-biphenyl and 2-chloroethyl-(2-hydroxyphenyl)-ether 
N-(3-biphenylmethyl)-N-2-(2-hydroxyphenoxy)-ethylamine, m.p. 88-90*; 

Example 7 

[0072] A solution of 1 ,2 g 2-hydroxy-benzonitril and 2JS g N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine [ob- 
tainable by reaction of 2-hydroxyethylamine with 3-chloromethyl-5-phenyl-pyridine and subsequent transformation of 
the product to the 2-chloroethyi-compound by reaction with PCy in 200 ml of acetonitrile is stirred for 5 hours at room 
temperature and worlced up in a conventional manner to give N-[2-(2-cyanophenoxy)-ethyi]-N-(5-phenyl-3-pyridyime- 
thyl]-amine. Stirring with 0,5 equivalents of oxalic acid In 100 mi ethanol gives the oxalate, m.p. 208°. 
[00731 The following are obtained analogously: 

. from 2-chioro-phenol and N-2-chloroethyi-N-(5-phenyl-3-pyridylmethyi)-amine 
N-[2-(2-chlorophenoxy)-ethyl]-N-{5-phenyl-3-pyridylmelhyl)-amine; 

from 2-methyl-phenoi and N-2-chloroethyi-N-(5-phenyi-3-pyridylmethyl)-amine 
N-[2-(2-methylphenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 4-chioro-phGnol and N-2-chloroethyl-N-(5-phenyl-3-pyrldylmsthyl)-amine 
N-[2-(4-chlorophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 4-cyano-phenol and N-2-chlcroethyi-N-(5-phenyi-3-pyndylmethyl)-amine 
N-[2-(4-cyanophenoxy)-ethyl]-N-(5-phenyi-3-pyridylmethyl)-amine; 

from 3-ethyl-phenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amlne 
N-[2-(3-ethylphenoxy)-ethyi]-N-(5-phenyl-3-pyrldylmethyl)-amine; 

from 4-trifluoromethyi-phenol and N-2-chioroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(4-trifiuoromethylphenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 2-bromo-phenol and N-2-chioroethyl-N-(5-phenyl-3-pyrldylmethyl)-amlne 
N-[2-(2-bromophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 2-aminomethyl-phenyl and N-2-chloroethyl-N-(5-phenyl-3-pyridyimethyi)-amine 
N-[2-(2-aminomethylphenoxy)-ethyi]-N-(5-phenyi-3-pyr1dylmethyl)-amine; 

from 4-methoxy-phenoi and N-2-chloroethyl-N-(5-phenyi-3-pyridylmethyl)-amlne 

N-[2-(4-methoxyphenoxy)-ethyl]-N-(5-phenyl-3-pyridyimethyl)-amine; 

from 3-amlnomethyl-phenol and N-2-chloroethyi-N-{5-phenyl-3-pyrldylmethyl)-amine 
N-[2-(3-amlnomethylpheno)(y)-ethyl]-N-(5-phenyl-3-pyridylmethyi)-amine; 

from 4-aminomethyl-phenoi and N-2-chloroethyl-N-(5-phenyi-3-pyridylmethyl)-amine 
N-[2-(4-amlnomethylphenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine. 

Example 8 

[0074] A mixture of 3,1 g N-[2-(2-cyanophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyi)-amine, 3 g NaOH, 50 ml of 
water and 40 ml of diethyiene glycol monoethyl ether is stirred for 3 hours at a bath temperature of 140*. It is cooled 
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and worked up after a conventional manner, and N-[2-(2-ca[boxamidophenoxy)-ethyq-N-(5-phenyl-3-pyridylmethyl)- 
amine is obtained. Stirring with 0,5 equivalents of oxalic acid in 100 ml ethanol gives the oxalate, m.p. 230*. 

Example 9 

[0075] Analogously to Example 8 N-[2-(4-carboxamidophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine ist ob- 
tained by partial hydrolysis of N-[2-(4-cyanophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine. 

Example 10 

[0076] Starting from N-[2-(4<yanophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amlne analogously to Example 8, 
boiling for 1 6 hours and then working up in a conventional manner gives N-[2-(4-carboxyphenoxy]-ethyl]-N-(5-phenyl- 
3-pyridylmethyl)-amlne. 

Example 11 

[0077] Starting from N-[2-(2-cyanophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amlne analogously to Example 8, 
boiling for 1 6 hours and then working up in a conventional manner gives N-[2-(2-carboxyphenoxy)-ethyl]-N-(5-phenyl- 
3-pyridylmethyl)-amlne. 

Example 12 

[0078] Analogously to Example 7 a solution of 2,3 g sodium phenolale and 2,5 g N-3-chloropropyl-N-[5-(4-fluoroph- 
enyl)-3-pyridylmethyl]-amine [obtainable by reaction of 3-hydroxypropylamine with 3-chloromethyl-5-(4-fluorophenyl)- 
pyridine and subsequent transfonnation of the product to the 3-chloropropyl-compound by reaction with PCy in 200 
ml of acetonitrile is stirred for 5 hours at room temperature and worked up in a conventional manner to give N-(3-phe- 
noxy-propyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine. Stirring with 0,5 equivalents of oxalic acid in 1 00 ml ethanol/ 
water mixture gives the oxalate-hemihydrate, m.p, 217'. 
[0079] The following are obtained analogously: 

from sodium phenolate and N-4-chlorobutyl-N-[5-(4-fiuorophenyl)-3-pyridylmethyl]amine 
N-(4-phenoxy-butyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyl)-amine, maleate, m.p. 143'; 

from sodium phenolate and N-2-chloroisopropyl-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine 
N-(2-phenoxy-isopropyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyl|-amine, maleate, m.p. 123-125*; 

from sodium thiophenolate and N-2-chloroethyl-N-[5-(4-fluorophenyl)-3-pyridylmethylJ-amine 
N-(2-thiophenoxy-ethyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyll-amine, oxalate, m.p. 230"; 

from sodium thiophenolate and N-4-chlorobutyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-(4-thiophenoxy-butyl)-N-(5-phenyl-3-pyridylmethyl)-amine; 

from sodium thiophenolate and N-3-chloroprDpyl-N-(5-phenyl-3-pyrjdylmethyl)-amine 
N-(3-thiophenoxy-propyl)-N-(5-phenyl-3-pyridylmethyl)-amine; 

from sodium thiophenolate and N-2-chloroisopropyl-N-(5-phenyl-3-pyridylmethyQ-amine 
N-(2-thiophenoxy-isopropyl)-N-(5-phenyl-3-pyridylmethyl)amlne. 

Example 13 

[0080] According to Example 7 the following are obtained analogously: 

from 2-chloro-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(2-chlorothiophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 2-methyl-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(2-methylchlorothiophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amlne; 
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from 4-chloro-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyriclylniethyl)-amine 
N-(2-(4-chlorothiophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 4-cyano-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(4-cyanothiophenoxy}-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 3-ethyl-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridyImethyl)-amine 
N-[2-(3-ethylthbphenoxy}-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 4-trifluoromethyl-thiophenol and N-2-chloroethyl-N-{5-phenyl-3-pyridylmethyl)-amine 
N-[2-(4-trifluoromethylthiophenoxy)-ethyl]-N-(5-phenyl-3-pyridyl-methyl)-amine; 

from 2-bromo-thiophenol and N-2-chlorDethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(2-bromothiophencxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 2-aminomethyl-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(2-aminomethylthiophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 4-methoxy-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(4-methoxythiophenoxy)-ethyl]-N-(5-ptienyl-3-pyridylmethyl)-amine; 

from 3-aminomethyl-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(3-aminomethylthiophenoxy)-ethyl]-N-(5-phenyl-3-pyridylmethyl)-amine; 

from 4-aminomethyl-thiophenol and N-2-chloroethyl-N-(5-phenyl-3-pyridylmethyl)-amine 
N-[2-(4-aminomethylthiophenoxy)-ethyl]-N-(5-phenyl-3-pyridylnrathyl)-amine. 

Example 14 

[0081] A solution of 2,8 g N-[2-(2-methoxyphenoxy)-ethyl]-N-[5-(4-f luorophenyl)-3-pyridylmethyl]-amine [obtainable 
according to Example 3] and one equivalent 3-chloromethyl-5-(4-{luorophenyl)-pyridine in 125 ml of acetonitrile are 
stirred for 6 hours at 40° and worked up in a conventional manner to give N-[2-(2-methoxyptienoxy)-ethyl]-N,N-bis-[5- 
(4-fluorophenyl)-3-pyiidylmethyl]-amine, m.p, 90-92'. 

[0082] The following are obtained analogously by reaction with 3-chloromethyl-5-(4-fluorophenyl)-pyridine: 
and N-(4-phenoxy-butyl)-N-(5-phenyl-3-pyridylmethyl)-amine 

N-(4-phenoxy-butyl)-N-(5-phenyl-3-pyr1dylmethyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine; 
and N-(2-phenoxy-isopropyl)-N-(5-phenyl-3-pyridylmethyl)-amine 

N-(2-phenoxy-isopropyl)-N-{5-phenyl-3-pyrldylmethyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyll-aniine; 
andN-(2-thiophenoxy-ethyl)-N-(5-ph6nyl-3-pyrldyImethyl)-amine 

N-(2-thiophenoxy-ethyl)-N-(5-phenyl-3-pyridylmethyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyll-amine; 
and N-(4-thiophenoxy-butyl)-N-(5-phenyl-3-pyridylmethyl)-amlne 

N-(4-thlophenoxy-butyl)^N-(5-phenyl-3-pyrldylmethyl)-N-[S-(4-fluorophenyl)-3-pyridylmethyll-amine: 

Example 15 

[0083] Analogously to Example 7 a solution of 2,3 g sodium 1 -naphthoiate and 2.9 g N-2-chloroethyl-N-[5-(4-fluor- 
ophenyl-3-pyridylmethyl)-amine [obtainable by reaction of 2-hydroxyethylamine with 3-chloromethyl-5-(4-fluorophe- 
nyl)-pyridine and subsequent transfonnation of the product to the 2-chloroethyl-compound by reaction with PCy in 
200 ml of acetonitrile is stirred for 5 hours at room temperature and worked up In a conventional manner to give N-[2- 
(1 -naphthyloxy)-ethyl]-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-amine, m.p. 92-94". 
[0084] The following are obtained analogously by reaction of 2-naphtholate 

withN-2-chloroethyl-N-{5-(4-fluorophenyl-3-pyridylmethyl)-amine: 
N[2-(2-naphthoxy)-ethyl]-N-[5-(4-f luorophenyl)-3-pyrldyl-methyl]-amine. m.p. 1 28-1 30»; 


16 


EP1123 933A1 


with N-2-chloroethyl-N-[5-(2,4-difluorophenyl-3-pyridylmethyO-amine: 
N-[2-(2-naphthoxy)-ethyq-N-[5-(2,4-clifluorophenyl]-3-pyridylmethyll-amine. 

Example 16 

[0085] A solution of 2.1 g N-(2-phenoxy-ethyl)-N-[5-(4-fiuoro-phenyl)-3-pyridylmethyl]-amine [obtainable according 
to Example 3] in 1 00 ml THF is treated with 2 ml methyliodide under stirring over a period of 3 hours. Working up in a 
conventional manner gives N-(2-phenoxy-ethyl)-N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-methyl-amine, oxalate, m.p. 
159-161'; 

[0086] The following are obtained analogously by alkylation of the secondary amines: 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-(2-chromanyl-methyl)-N-methylamine, m.p. 71 
N-3-biphenylmethyl-N-(2-chronianyl-methyl)-N-methyl-amine. 

Example 1 7 

[0087] By reaction of N-[5-(4-fluorophenyl]-3-pyridylmethyl]-amine with 1-chloro-3-phenylpropane analogously to 
Example 1 N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-(3-phenylpropyl)-amine is obtained, m.p. < 50*. 

Example 18 

[0088] Analogously to Example 3 one obtaines by reaction of 

phenol sodium salt with N-(2-chloroethyl)-N-3-(2-pyridyl)-chloromethylbenzene 
N-[3-(2-pyridyl)-phenylmethyl]-N-[2-(phenoxy)-ethyl]-amine, maleate, m.p. 170*; 

phenol sodium salt with N-(2-chloroethyl)-N-3-(3-pyridyl)-chloromethylbenzene 
N-[3-(3-pyridyl)-phenylmethyl]-N-[2-(phenoxy)-ethyl]-amine, maleate, m.p. 123-125'. 

[0089] Preparation of enantiomeric compounds: 

Example 19 

[0090] A solution of 4,5 g 2-aminomethyl-chromane [obtainable by reacting 3-(2-hydroxy-phenyl)-propanal with KCN 
and subsequent catalytic reduction of the 2-cyano-chromane] and 3,9 g tosylproline in 1 90 ml ethanol are refluxed for 
15 minutes. Afterwards the solution is cooled down to 5' while it is stin-ed. During the cooling procedure a few crystalls 
of pure (R)-2-aminomethyl-chromane were added. The solution was keeped under stining at 5' for a period of 1 8 hours 
and afterwards the pure enantiomer (R)-2-aminomethyl-chromane was separated. The crystallisation process was 
repeated two times with the crystalls derived from the first crystallisation In order to yield an enantiomeric excess of 
more than 99 %. 

[0091] Subsequently the (R}-2-aminomethyl-chromane was reacted with 3-(chloromethyl)-5-(4-fluorophenyl)-pyrid- 
ine analogously to Example 1 to give (R)-(-)-2-[5-(4-fluorphenyl)-3-pyridyl-methylaminomethyl]-chromane [ = (R)-(-)-1 
N-[5-(4-fluorophenyl)-3-pyridylmethyl]-N-[2-chromanyFmethyl)-amine]. Stin'ing with 0,1 n hydrochloric acid solution 
yields the dihydrochloride, m.p. 234-235'; [a«>] = - 65' (c = 1, methanol). 

[0092] Analogously by reaction of (S)-2-aminomethyl-chromane and 3-(chloromethyl)-5-(4-fluoFO-phenyl)-pyridine 

(S)-(+)-2-[5-(4-fluorphenyl)-3-pyridyl-methylaminomethyl]-chromane [ = {S)-(+)-1 N-[5-(4-fluorophenyl)-3-pyridylme- 
thyl]-N-(2-chromanyl-methyl)-amine] is obtained. Stirring with 0,1 n hydrochloric acid solution yields the dihydrochlo- 
ride, m.p. 227-228°, [a^ = + 62» (c = 1 , methanol). 

[0093] Analogously by reaction of (S)-2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-5-(4-fluoro-phe- 
nyl)-pyridine: 

(S)-(+)-2-[5-{4-fluorphenyl)-3-pyridyl-methylaminomethyll-8-methoxychromane ( = (S)-(+)-1 N-[5-(4-fluorophenyl)- 
3-pyridylmethyl]-N-[2-(8-methoxy-chromanyl)-methyl]-amine] is obtained. Stining with 0,1 n hydrochlorfc acid solution 
yields the dihydrochloride. m.p. 214-215'. 

[0094] Analogously by reaction of (R)-2-aminomethyl-B-methoxy-chromane and 3-(chloromethyl)-5-(4-fluoro-phe- 

nyl)-pyridine: 

(R)-(-)-2-{5-(4-fluorphenyl)-3-pyridyl-methylamlnomethyl]-8-methoxychromane[=(R)-(-)-1 N-[5-(4-fluorophenyl)-3-py- 
rldylmethyll-N-[2-(8-methoxy-chromanyl)-methyll-amine] is obtained. Stimng with 0,1 n hydrochloric acid solution 
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yields the dihydrochloride, m.p. 2W. 
Example 20 

[0095] A solution of 5 g (R)-2-aminomethyl-chromane [obtainable by reaction of 2-carboxy-chromane and (+)-phe- 
nylethylamine, separation of the mainly crystallisating diastereomer purification by recrystalllsation from ethanol, trans- 
formation into the ethyl chromanate, additional purification via HPLC chiral phases (Chiracel OJ™), transfomiation into 
the amide, reduction with LiAIH4 or Vitride™ in THF to give the (R)-2-aminomethyl-chromane] was reacted with 3- 
(chloromethyl)-5-phenyl-pyridine analogously to Example 1 to give (R)-(-)-2-[5-phenyl-3-pyridyl-methylaminomethyl]- 
chromane [ = {R)-(-)-1 N-(5-phenyl-3-pyridylmethyl)-N-(2-chromanyl-methyl)-aminel. Stirring with 0,1 n hydrochloric 
acid solution yields the dihydrochloride, m.p. 243-244*. 

[0096] Anatagously by reaction of (S)-2-aminomethyl-chromane and 3-(chloromethyl)-5-phenyl-pyridine (S)-(+)-2- 
(5-phenyl-3-pyridylmethylaminomethyl)-chromane [ = (S)-(+)-1 N-(5-phenyl-3-pyridylmethyl)-N-(2-chromanyl-methyl)- 
amine] Is obtained. Stirring with 0,1 n hydrochloric acid solutbn yields the dihydrochloride, m.p. 244-248°. 
[0097] Analogously by reaction of (S)-2-aminomethyl-B-methoxy-chromane and 3-(chloromethyl)-4'-fluoro-biphenyl: 
(S)-(+)-2-[4'-fluor-3-biphenylyl-methylaminomethyl]-B-methoxy-chromane [ = (S)-(+)-1 N-[4'-fluoro-3-biphenylyl-me- 
thyl]-N-[2-(8-methoxy-chrcmanyl)-methyl)-amine] is obtained. Stirring with 0,1 n hydrochloric acid solution yields the 
dihydrochloride, m.p. 1 89-1 90°; [a20] = + 74" (c = 1 , methanol). 

[0098] Analogously by reaction of (R)-2-aminomethyl-8-methoxy-chromane and 3-(chloromethyl)-4'-fluoro-blphenyl: 
(R)-(-)-2-[4'-fluor-3-blphenylyl-methylaminomethyl]-8-methoxy-chromane [ = (R)-(-)-1 N-[4'-fluoro-3-biphenylyl-me- 
thyl]-N-[2-(8-m6thoxy-chromanyl)-methyl]-aminel is obtained. Stirring with 0,1 n hydrochloric acid solution yields the 
dihydrochloride, m.p. 189-190°; [aZ") = - 74,3' (c = 1 , methanol). 
[0099] The examples below relate to phamnaceutical preparations. 

Example A: Injection vials 

[0100] A solution of 100 g of an active compound of the formula I and 5 g of disodium hydrogenphosphate in 31 of 
doubly distilled water is adjusted to pH 6.S with 2 N hydrochloric acid, sterile filtered, filled into injection vials and 
lyophiiized under sterile conditions, and the vials are closed in a sterile manner. Each injection vial contains 5 mg of 
active compound. 

Example B: Suppositories 

[0101] A mixture Of 20 g Of active compound of the formula I is fused with 1 00 g of soya lecithin and 1400gofcocoa 
butter, and the mixture is poured into moulds and allowed to cool. Each suppository contains 20 mg of active compound. 

Example C: Solution 


[0102] A solution of 1 g of active compound of the fonnula 1 , 9.38 g of NaH2P04 2H20, 28.48 g of Na2HP04,12H20 
and 0.1 g of benzalkonlum chloride is prepared in 940 ml of doubly distilled water. The solution is adjusted to pH 6.8, 
made up to 1 I and sterilized by irradiation. This solution can be used in the forni of eye drops. 

Example D: Ointment 

[0103] 500 mg of active compound of the formula I are mixed with 99.5 g of petroleum jell under aseptic conditions. 
Example E: Tablets 

[0104] A mixture of 1 00 g of an active compound of the fonnula 1, 1 kg of lactose, 600 g of microcrystalline cellulose, 
600 g of maize starch, 1 00 g of polyvinyl-pyn-olidone, 80 g of talc and 1 0 g of magnesium stearate is pressed to give 
tablets in a customary manner, such that each tablet contains 10 mg of active compound. 

Example F: Coated tablets 

[01 05] Tablets are pressed as stated in Example E and then coated in a customary manner with a coating of sucrose, 
maize starch, talc, tragecanth and colorant. 


18 


EP1 123933A1 


Example G: Capsules 

[0106] Hard gelatin capsules are filled with an active compound of the fomiula I in the customary manner, so that 
each capsule contains 5 mg of active compound. 

5 

Example H: Inhalation spray 

[0107] 14 9 of active compound of the fomiula I are dissolved in 10 1 of isotonic NaCI solution and the solution is 
filled into commercially available spray containers having a pump mechanism. The solution can be sprayed Into the 
10 mouth or nose. One spray burst (about 0.1 ml) corresponds to a dose of about 0.14 mg. 


Claims 

'5 1 . 2-[5-(4-fluorophenyl)-3-pyridyl-methylaminomethyl]-chromane and Its physiologically acceptable salts. 

2. Compounds according to Claim 1 

a) 2-[5-(4-fluorophenyl)-3-pyrldyl-methylaminomethyl)-chromane maleate, 
20 b) 2-[5-{4-fluorophenyl)-3-pyrldyl-methylaminomethyl]-chromane dihydrochloride-hemlhydrate. 

3. S-Enantlomer of the compound according to claim 1 and Its physiologically acceptable salts. 

4. A process for the preparation of 2-[5-(4-fluorophenyl)-3-pyridylmethylaminomethyl]-chromane and its physiologi- 
es cally acceptable salts, characterized In that 3-(chloromethyl)-5-(4-fluoromethyl)-pyridlne is reacted with 2-aml- 

nomethyl-chromane, and/or In that the resulting base is converted into one of its salts by treatment with an acid. 

5. A process for the preparation of (S)-(+)-2-[5-(4-fluorophenyl)-3-pyridyl-methylaminomethylj-chromane and its 
physiologically acceptable salts, characterized In that 3-(chloromethyl)-5-(4-fluoromethyl)-pyridlne is reacted with 

30 (S)-2-aminomethyl-chromane, and/or In that the resulting base is converted into one of Its salts by treatment with 

an acid. 

6. Process for the manufacture of pharmaceutical preparations, characterised in that a compound according to one 
or more of claims 1 to 3 and/or one of its biocompatible salts are converted into a suitable dosage form together 

35 with at least one solid, liquid or semillquid excipient or adjunct. 

7. Phannaceutical preparation, characterised in that it contains at least one compound according to one or more of 
claims 1 to 3 and/or one of its biocompatible salts. 

40 8. Use of compounds according to one or more of claims 1 to 3, or their biocompatible salts, for the manufacture of 
a drug. 

9. Use of compounds according to one or more of claims 1 to 3, or their biocompatible salts, for the manufacture of 
a phanfnaceutlcal for the treatment of disorders of the central nervous system. 

45 

10. Use according to claim 9 In which the disorders of the central nervous system are anxiety, depression states, 
Alzheimer's disease or schizophrenia. 


50 


55 
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X-RAY CONTRAST CQMPOSTTTONS PQNTATNTNT, 
PHARMACETTTirALLY ArrRPTABT.R PT.AYS 

This invention relates to an x-ray contrast 
conposition for oral or retrograde administration to a 
mammal comprising an x-ray contrast producing agent and 
a pharmaceutically acceptable clay. 

Roentgenographic examination utilizing x-rays and 
computed tomography (hereinafter CT) scans of fractures 
and other conditions associated with the skeletal system 
is routinely practiced without the use of contrast 
agents. X-ray visualization of organs containing soft 
tissue, such as the gastrointestinal (hereinafter GI) 
tract, requires the use of contrast agents which 
attenuate x-ray radiation. D. P. Swanson et al in 
"Pharmaceuticals In Medical Imaging", 1990, MacMillan 
Publishing Company, provide an excellent backgroxind in 
medical imaging utilizing contrast agents. 

Roentgenographic examination of the GI tract is 
indicated for conditions of digestive disorders, changes 
in bowel habit, abdominal pain, GI bleeding and the 
like. Prior to radiological examination, administration 
of a radiopaque contrast medium is necessary to permit 
adequate delineation of the respective lumen or mucosal 
surface from surrounding soft tissues. Accordingly, a 
contrast medium is administered orally to visualize the 
mouth, pharynx, esophagus, stomach, duodenum and 
proximal small intestine. The contrast medium is 
administered rectally for examination of the distal 
small intestine and the colon. 

The most widely used contrast agent for the 
visualization of the GI tract is barium sulfate 
administered orally as a suspension or rectally as an 
enema. (See, for exan^le, U.S. Patent Nos.: 2,659,690; 
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2, 680,089; 3,216,900; 3,235,452; 4,038,379 and 
4,120,946) Notwithstanding its relatively good contrast 
characteristics, negligible absorption from the GI tract 
following oral or rectal administration and speedy 
excretion from the body, barium sulfate has certain 
disadvantages. In the presence of intestinal fluids it 
lacks homogeneity and poorly adheres to mucus membranes 
which can result in poor x-ray images. In the colon, 
when administered as an enema, it flocculates and forms 
irregular cluitps with fecal matter. 

lodinated organic compounds have also been used as 
contrast agents since the iodine atom is an effective x- 
ray absorber. They have the most versatility and are 
utilized in the widest variety of procedures. They are 
very absorptive of x-rays, with which the iodine 
interacts and produces a so-called photoelectric effect 
which is a large magnification in contrast caused by the 
photons stopped in the iodine- containing medium. The 
magnification of contrast exceeds the level that would 
be expected from relative changes in density. Because 
of this magnification, relatively low concentrations of 
the contrast agent can be utilized. (For iodinated 
agents see, for example, U.S. Patent Nos.: 2,785,055; 
3,795,598; 3,360,436; 3,574,718, 3,733,397; 4,735,795 
and 5,047,228.) 

The desiderata for an ideal GI contrast agent 
include: good toxicological profile; the ability to fill 
the entire bowel/lumen and evenly coat the gut mucosa so 
that the presence of the bowel is detectable when the 
lumen is not distended; palatability and nonirritation 
to the intestinal mucosa; and passing through the GI 
tract without producing artifacts or stimulating 
vigorous intestinal peristalsis. 

These requirements were addressed by many 
investigators and their efforts resulted in great 
improvements over the years. The requirement of evenly 
coating the gut mucosa with, and sufficiently adhering 
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thereto, a contrast agent to effectively cover the walls 
of the intestines proved to be rather difficult. 
Without meeting these requirements it is impossible to 
obtain x-ray pictures of high precision, . To that end, 
the use of certain polymer additives were proposed as 
illustrated hereunder. 

U.S. Patent No. 4,069,306 discloses an x-ray 
contrast preparation which is said to adhere to the 
walls of body cavities. The preparation conprises a 
finely divided water- insoliible inorganic x-ray contrast 
agent and minute particles of a hydrophilic polymer 
which is insoluble in water but is water-swellable. The 
body cavity is supplied with such preparation suspended 
in water. The x-ray contrast agent is present in 
admixture with and/or enclosed in and/or adhered to said 
minute polymer particles. 

U.S. Patent No. 4,120,946 discloses a 
pharmaceutical con^josition for barium opacification of 
the digestive tract, cottprising colloidal barium sulfate 
and a polyacrylamide in an aqueous vehicle. The 
polyacrylamide forms a viscous solution at low 
concentration which makes it possible to maintain the 
barium sulfate in suspension and at the same time permit 
good adherence of the preparation to the walls of the 
organ which it is desired to x-ray. 

U.S. Patent No. 5,019,370 discloses a biodegradable 
radiographic contrast medium comprising biodegradable 
polymeric spheres which cany a radiographically opaque 
element, such as iodine, bromine, samarium and erbium. 
The contrast medium is provided either in a dry or 
liquid state and may be administered intravenously, 
orally and intra-arterially. 

While these polymeric materials greatly enhance 
attachment of the contrast agent used therewith to the 
walls of organs for better visualization thereof, there 
is still a need for an ittiproved x-ray imaging medium 
that uniformly coats the soft tissues subjected to 
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diagnostic x-ray examination. 

We have now discovered that the use of certain 
natural clays in combination with an x-ray producing 
agent enhances the uniformity of coating on the 
gastrointestinal tract and the quality of x-ray images. 
In addition, these clays mask the unpleasant odor and 
taste of the x-ray contrast formulations as well as 
enhance the physical stability thereof. 

It is the object of the present invention to 
provide con^jositions for coating the gastrointestinal 
tract of mammals to form an effective radiopaque coating 
thereon by which diagnostic examination of the GI tract 
may be accon^jlished . To that end, a thin coating is 
formed on the inner surface of the GI tract effected by 
ingesting, prior to visualization by an x-ray emitting 
device, a composition containing a pharmaceutically 
acceptable clay and an x-ray contrast agent. Such 
conpositions must meet several requirements: both the 
x-ray contrast agent and the clay must be nontoxic,- must 
not contain leachable or digestible components that 
would deleteriously affect the patient; and no 
components of the coating should be absorbed by, and 
pass through, the inner surface of the intestine. 

The object of the present invention is achieved by 
a conposition comprising; an x-ray contrast agent and a 
pharmaceutically acceptable clay in an aqueous 
pharmaceutically acceptable vehicle. 

In accordance with the invention there is further 
provided a method for x-ray diagnostic imaging of the GI 
tract which comprises orally or rectally administering 
to the patient an effective contrast producing amount of 
the above-described x-ray contrast compost ion. 

The contrast agent and the pharmaceutically 
acceptable clay are incorporated in liquid media for 
administration to a mammal for x-ray visualization of 
the GI tract. 
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The contrast agents utilized in the present 
invention are selected from 

(1) compounds of the formula (I) 


wherein R is a substituted or unsubstituted alkyl group 
containing from 2 to 8 carbon atoms, wherein said 
substituents are selected from the group consisting of 
Ci-Cg alkyl, hydroxy and alkoxy; and n is 1 to 5; 

(2) a confound of the formula 


or a pharmaceutically acceptable salt thereof wherein 

Z is H, halo, Ci-Cjo alkyl, cycloalkyl, lower 
alkoxy, alkoxycarbonyl, cyano, where the alkyl and 
cycloalkyl groups can be substituted with halogen or 
halo- lower- alkyl groups; 


lower-alkyl, each of which may be optionally substituted 
with halo, fluoro- lower-alkyl, aryl, lower-alkoxy, 
hydroxy, carboxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; or (CRiRjlp- {CR3=C3l4)„Q, or (CRiR2)p-CBC-Q; 

Ri, R2, R3 and R4 are independently H or lower- 
alkyl, optionally siibstituted with halo; 

X is 1-4; 

n is 1-4; 

m is 1-15; 

p is 1-20; and 


OR 



(I) 




or halo- 
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Q is H, lower-alkyl, lower-alkenyl, lower- alkynyl, 
lower- alky lene, aryl, or aryl- lower alkyl; 


(3) a compound of the formula 



or a pharmaceutically acceptable salt thereof wherein 

Z is H, halo, Ci-Cjo alkyl, cycloalkyl, lower 
alkoxy, cyano, where the alkyl and cycloalkyl groups can 
be substituted with halogen or halo-lower-alkyl groups; 

Rj and Rj are independently H, Ci-Cjs alkyl, 
cycloalkyl, acetyl or halo-lower-alkyl, wherein said Cj- 
Cjs alkyl, cycloalkyl and halo lower-alkyl are optionally 
substituted with fluoro-lower-alkyl, aryl, lower- 
alkoxy, hydroxy, carboxy, lower -alkoxy carbonyl or 
lower- alkoxy-carbonyloxy and said acetyl is optionally 
substituted with fluoro-lower-alkyl, aryl, lower-alkoxy, 
hydroxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; 

n is 1-4; 

y is 1-4; and 

X is 1 or 2; 

(4) a confound of the formula 



wherein 

Z is H, halo, Ci-Cjo alkyl, cycloalkyl, lower 
alkoxy, cyano, where the alkyl and cycloalkyl groups can 
be substituted with halogen or halo-lower-alkyl groups; 

R is C1-C25 alkyl, cycloalkyl, or halo-lower-alkyl, 
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each of which may be optionally substituted with halo, 
f luoro- lower- alkyl, aryl, lower-alkoxy, hydroxy,, 
carboxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; or (CRiRjlp- (ai3=ai4)„Q, or (CRiR2)p-C3C-Q; 

Rj., R2, R3 and R4 are independently lower- alkyl, 
optionally substituted with halo; 

X is 1-3 

y is 1-4; 

n is 1-5; 

m is 1-15; 

p is 1-10; and 

Q is H, lower-alkyl, lower-alkenyl, lower- alkynyl, 
lower- alkylene, aryl, or aryl- lower alkyl; 


(5) a conpound of the formula 



or a pharmaceutically acceptable salt thereof wherein 

Z is H, halo, C1-C20 alkyl, cycloalkyl, lower 
alkoxy, cyano, where the alkyl and cycloalkyl groups can 
be substituted with halogen or halo -lower- alkyl groups; 

R is methyl, ethyl, propyl, C9-C25 alkyl, 
cycloalkyl, or halo- lower-alkyl, optionally substituted 
with halo, f luoro- lower-alkyl, aryl, lower-alkoxy, 
hydrpxy, carboxy, lower-alkoxy carbonyl or lower- alkoxy- 
carbonyloxy; or (CRiR2)p- {CR3=CR4)„Q, or (aiiR2)p-CBC-Q; 

Ri, R2, R3 and R4 are independently lower-alkyl, 
optionally substituted with halo; 

X is 1-4; 

n is 1-5; 

m is 1-15; 

p is 1-10; and 

Q is H, lower-alkyl, lower-alkenyl, lower- alkynyl, 
lower- alkylene, aryl, or aryl -lower alkyl; 
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(6) a confound o£ the formula 



wherein 
X is 0 
I 

-C- or -SOj-; 

Z is H, halo, methyl, ethyl, n-propyl, C4-C20 alkyl, 
cycloallqrl, lower alkoxy, cyano, where the alkyl and 
cycloalkyl groups can be substituted with halogen or 
halo-lower-alkyl groups; 

R is C1-C25 alkyl, cycloalkyl or aryl each of which 
may be optionally substituted with halo, fluoro-lower- 
alkyl, lower-alkoxy, hydroxy, carboxy or lower-alkoxy 
carbonyl; lower-alkenyl, lower- alkynyl, lower-alkylene 
or lower-alkoxy- carbonyloxy; 

n is 1-5; 

y is 0-4; and 

w is 1-4; 

(7) a particulate crystalline x-ray contrast agent 
having a surface modifier adsorbed on the surface 
thereof . 

As used herein, the term halogen (or halo) means 
fluorine, chlorine, bromine or iodine. 

As used herein, the term cycloalkyl means 
carbocyclic rings having from three to eight ring carbon 
atoms including cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl and cyclooctyl which may be substituted on 
any ring carbon atom thereof by one or more lower-alkyl 
groups, lower-alkoxy groups or halogens. 

As used herein the terms lower-alkyl and lower- 
alkoxy mean monovalent aliphatic radicals, including 
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branched chain radicals, of from one to ten carbon 
atoms. Thus, the lower-alkyl moiety of such groups 
include, for example, methyl, ethyl, propyl, isopropyl, 
n-butyl, sec-butyl, t-butyl, n-pentyl, 2-methyl-3-butyl, 
1-methylbutyl, 2-methylbutyl, neopentyl, n-hexyl, 1- 
methylpentyl , 3-methylpentyl, l-ethylbutyl, 2- 
ethylbutyl, 2-hexyl, 3-hexyl, 1,1,3,3-tetramethylpentyl, 
1,1-dimethyloctyl and the like. 

As used herein, the terms lower- alkenyl and lower- 
alkynyl means monovalent, unsaturated radicals including 
branched chain radicals of from three to ten carbon 
atoms and thus include 1-ethenyl, 1- (2-propenyl) , l-(2- 
butenyl) , 1- { 1 -methyl- 2 -propenyl) , 1- ( 4 -methyl- 2- 
pentenyl) , 4,4, 6-trimethyl-2-heptenyl, 1-ethynyl, l-{2- 
propynyl) , 1- (2-butynyl) , l- (l -methyl- 2- propynyl) , l-(4- 
methyl-2-pentynyl) and the like. 

As used herein, the term alkylene means divalent 
saturated radicals, including branched chain radicals of 
from two to ten carbon atoms having their free valences 
on different carbon atoms and thus includes 1,2- 
ethylene, 1,3 -propylene, 1,4-butylene, l-methyl-1,2- 
ethylene, 1,8-octylene and the like. 

As used herein, the term aryl means an aromatic 
hydrocarbon radical having six to ten carbon atoms. The 
preferred aryl groups are phenyl, substituted phenyl and 
naphthyl substituted by from one to three, the same or 
different members of the group consisting of lower- 
alkyl, halogen, hydroxy- lower-alkyl, alkoxy- lower-alkyl 
and hydroxy. 

The x-ray contrast confounds can comprise one, two, 
three or more iodine atoms per molecule; preferred 
specifcc-: contain at least two, and more preferably, at 
least three iodine atoms per molecule. 

Solid x-ray contrast agents in particulate forms 
useful in the practice of the present invention can be 
prepared by techniques known in the art. The solid 
agents are comminuted to the desired size using 
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conventional milling methods, such as air jet or 
fragmentation milling. We have found that an effective 
average particle size of less than about lOOfi provides 
for good distribution and coating in the GI tract. As 
used herein, particle size refers to a number average 
particle size as measured by conventional techniques, 
such as sedimentation field flow fractionation and disk 
cent rifugat ion. An effective average particle size of 
less than about lOO/x means that at least about 90% of 
the particles have a weight average particle size of 
less than about lOO/x as measured by art recognized 
techniques . 

The compositions may be in the form of dispersions, 
suspensions when the x-ray contrast agent is a solid, or 
emulsions when the x-ray contrast agent is an oil; we 
prefer to use emulsions as the preferred embodiment. 

The natural clays incorporated in the compositions 
of the present invention are selected from the group 
consisting of montmorillonite, beidelite, nontronite, 
hectorite and saponite. 

A method for diagnostic imaging of the 61 tract for 
use in medical procedures in accordance with this 
invention comprises orally or rectally administering to 
the mammalian patient in need of an x-ray examination, 
an effective contrast producing amount of a con^osition 
of the present invention. After administration at least 
a portion of the GI tract containing the administered 
conposition is exposed to x-rays to produce an x-ray 
image pattern corresponding to the presence of the 
contrast agent, then the x-ray image is visualized and 
interpreted using techniques known in the art. 

Compounds of type (1) defined above are described 
in KP-A-568155. For exatiple, 2,4,6-triiodophenoxy-2- 
octane, 2,4,6-triiodophenoxy-2-butane, 2,4,6- 
triiodophenoxy-2-hexane and 4-iodophenoxy-2-octane are 
described therein. 
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Preferred contrast agents of type (1) have the 
fo^imila: 

I 

wherein R is a secondary alkyl group containing 
from 4 to 8 carbon atoms. 

The most preferred contrast agent of type (1) is 
the sec-octyl ether of 2,4,6-triiodophenol having the 
formula : 



Coir^jounds of type (2) defined above are described 
in EP-A-614670. For example, the bis- (4-iodophenyl) 
ether of polyethylene-glycol-400, l, 8-bis-O- {2, 4, 6- 
triiodophenyl) -tripropylene glycol, 1, ll-bis- {2,4, 6- 
triiodophenoxy) -3,6, 9-tri6xaundecane, 1,2-bis- {2,4,6- 
triiodophenoxy) -ethane, the bis-0- (2,4,6 -triiodophenyl) 
ether of polyethylene glycol 400, 1- (3-iodophenoxy) - 
3,6,9- trioxadecane , 1,3 -bis -(2,4,6 - t riiodophenoxy ) - 
butane, 1- (3-iodophenoxy) -6- (2,4, 6-triiodophenoxy) - 
hexane and 1, 12 -bis- (2,4, 6-triiodophenoxy) -dodecane are 
described therein. 

Compounds of type (3) as defined above are 
described in EP-A-613689. For example, N-acetyl-N-2- 
octyl-4-iodoaniline and N- (4' -iodophenyl) -2-aminooctane 
are described therein. 
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Compounds of type (4) as defined above are 
described in EP-A-614569. For example, 2-octyl 2,3,5- 
triiodobenzoate , 3,3,4,4,5,5,6,5,7,7,8,8 -dodecaf luoro-2 - 
octyl 2,3, 5-triiodobenzoate, bis {2-hexyl) 2,3,5,6- 
tetraiodoterephthalate, ethyl 3- (2-octyloxy) -2,4,6- 
triiodobenzoate and bis {2-octyl) 5- (2-octyloxy) -2,4, G- 
triiodoisophthalate are described therein. 

Compounds of type (5) as defined above are 
described in EP-A-609587. For example, 2-(4- 
iodophenoxy ) -decane , 2- [2, A, 6 - triiodophenoxy) - 
pentadecane, 2- (2,4, 6-triiodophenoxy) decane, (2,4,6- 
triiodophenoxy) -lH,lH,2H,2H-pe3:fluorooctane, 1- (2,4,6- 
triiodo-3-trifluorophenoxy) octane, 2- (2,4,6- 
triiodophenoxy) -nonane, 2-ethyl-l- (2,4, 6- 
triiodophenoxy) -hexane, 3 , 3-diphenyl-l- (2,4,6- 
triiodophenoxy ) propane , 3 - ( 2 , 4 , 6 - triiodophenoxy) -nonane , 
2- (4-iodophenoxy) -undecane, 2-iodophenoxycyclopentane, 
3 - iodophenoxycyclopentane , ( 3 , 5 -dimethyl -2,4,6- 
triodophenoxy) cyclopentane , 2 - ( 4 - iodophenoxy ) - 
pentadecane, 4 -iodophenoxycyclopentane, 2,4,6- 
triiodophenoxycyclopentane , 

2, 4, 6-triiodophenoxymethylcyclopentane, 2- (2,4,6- 
triiodophenoxy ) ethylcyclopentane , (E,E) -1- (2,4,6- 
triiodophenoxy ) -3,7, 11- trimethyl -2,6,10 -dodecatriene , 1 - 
(2,4, 6-triiodophenoxy) -3 , 7-dimethyl-6-octene, (E) -1- 
(3 , 5-dimethyl-2 ,4, 6-triiodophenoxy) -3 , 7-dimethyl-2 , 6- 
octadiene, (E) -1- (2, 4, 6-triiodophenoxy) -3,7-dimethyl- 
2,6-octadiene, 1- (2, 4, 6-triiodophenoxy) -3-octyne, 2- 
(2,4, 6-triiodophenoxy) -4-octyne, l- (2,4,6- 
triiodophenoxy ) - 3 - octyne , diethyl 2 - ( 2 , 4 , 6 - 
triiodophenoxy) -1,3 -propanedioate , diisopropyl 2 - ( 2 , 4 , 6 - 
triiodophenoxy) -1,3 -propanedioate, ethyl 2,2-bis-(3- 
iodophenoxy) acetate, ethyl 5- (2,4,6 - 
triiodophenoxy) hexanoate , 5 - ( 2 , 4 , 6 - triiodophenoxy) - 
hexan-l-ol, 10- (4-iodophenoxy) -undecan-l-ol, ethyl 5 - 
(2, 4, 6-triiodophenoxy) hexyl carbonate and ethyl 10- (3- 


W09»28969 


PCT/GB9S/00566 


- 13 - 

iodophenoxy) -undecanoate are described therein. 

Compounds of type (S) as defined above are 
described in EP-617970. For exan^le, 2,4,6- 
triiodophenyl 2-ethylhexanoate, 2,4,6-triiodophenyl 2- 
methylpentanoate , 2 , 4 , 6 - tri iodophenyl 3 - cyclopenty 1 
propionate , 2,4,6- triiodophenyl { 2 -propyl ) pentanoate , 
2,4,6-triiodophenyl perfluoroheptanoate, 2,4,6- 
triiodophenyl-tris- (2-ethyl) -hexanoate, 2,4,6- 
triiodophenyl dodecanoate , 3 - trif luoromethy 1 -2,4,6- 
triiodophenyl 2-ethyl hexanoate, 2, 4, 6 -tri iodophenyl - 
bis- {2-methylpentanoate) , 2,4, 6 -triiodophenyl 
hexanesulfonate, 2,4,6-triiodophenyl heptanesulfonate 
and 2,4,6-triiodophenyl decanesulfonate are described 
therein . 

Compounds used in the cotiqpositions of type (7) 
defined above are non- radioactive and exist as a 
discrete, crystalline phase of an organic substance. 
The crystalline phase differs from an amorphous or non- 
crystalline phase which results from solvent 
precipitation techniques such as described in U.S. 
Patent 4,826,689 noted above. The organic substance can 
be present in one or more suitable crystalline phases. 
The invention can be practiced with a wide variety of 
czystalline, non- radioactive x-ray contrast agents. 
However, the x-ray contrast agent must be poorly soluble 
and dispersible in at least one liquid medium. By 
"poorly soluble", it is meant that the agent has a 
solubility in the liquid dispersion medium, e.g., water, 
of less than about 10 mg/ral, and preferably of less than 
about 1 mg/ml. The preferred liquid dispersion medium 
is water. Additionally, the invention can be practiced 
with other liquid media in which the selected x-ray • 
contrast agent is poorly soluble and dispersible, 
including, for example, aqueous saline solutions, such 
as phosphate buffered saline (PBS) , plasma, mixed 
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aqueous and nonaqueous solutions, for exanple, water and 
alcohol, and suitable nonaqueous solvents such as 
alcohol, glycerol and the like. 

The x-ray contrast agent can be an iodinated 
con?)ound . The iodinated confound can be aromatic or 
nonaromatic. Aromatic con?)ounds are preferred. The 
iodinated compound can comprise, one, two, three or more 
iodine atoms per molecule. Preferred species contain at 
least two, and more preferably, at least three iodine 
atoms per molecule. The iodinated compounds selected 
can contain substituents that do not impart solubility 
to the compound, such as, for example, alkylureido, 
alkoxyacylamido, hydroxyacetamido, butyrolactamido , 
succinimido, trif luoroacetamido, carboxy, carboxamido, 
hydroxy, alkoxy, acylamino, and the like substituents. 

A preferred class of contrast agents includes 
various esters and amides of iodinated aromatic acids. 
The esters preferably are alkyl or substituted alkyl 
esters. The amides can be primary or secondary amides, 
preferably alkyl or substituted alkyl amides. For 
example, the contrast agent can be an ester or amide of 
a substituted triiodobenzoic acid such as an acyl, 
carbamyl, and/or acylmethyl substituted triiodobenzoic 
acid. Illustrative representative examples of iodinated 
aromatic acids include, but are not limited to, 
diatrizoic acid, metrizoic acid, iothalamic acid, 
trimesic acid, urokonic acid, ioxaglic acid (hexabrix) , 
ioxitalamic acid, tetraiodoterephthalic acid, 
iodipamide, icarmic acid, and the like. 

Many of the iodinated molecules described above, if 
in monomeric form, can also be prepared as dimers 
(sometimes referred to as bis confounds) , trimers 
(sometimes referred to as tris compounds), etc., by 
techniques known in the art. It is conteiqjlated that 
this invention can be practiced with poorly soluble- 
iodinated compoiuids in monomeric, dimeric, trimeric and 
polymeric forms. 
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Classes of preferred contrast agents have the 
following structural formulae: 
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[iodipamide] 


In the above structures R can be OR^, NR^R^, alkylene, 
-CO.OR^ or -0-alkylene-CO.OR^ wherein is alkyl, and 
and R^ are independently H or alkyl. 

Each alkyl group can independently contain from 1- 
20, preferably 1-8, and more preferably, 1-4 carbon 
atoms . 

The alkylene group preferably contains from 1 to 4 
carbon atoms such as methylene, ethylene, propylene and 
the like. 

Particularly preferred contrast agents include the 
ethyl ester of diatrizoic acid, i.e., ethyl 3,5- 
diacetamido-2,4,6-triiodoben2oate, also known as ethyl 
3,5-bis(acetylamino) -2,4,6-triodobenzoate or ethyl 
diatrizoate, having the structural formula A above 
wherein R= -OCHjOls; the ethyl glycolate ester of 
diatrizoic acid, i.e., ethyl (3,5-biB(acetylamino)- 
2,4,6-triiodobenzoyloxy)acetate, also known as ethyl 
diatrizoxyacetate; and ethyl 2-(3,5-bis(acetylamino)- 
2,4,6-tri-iodobenzoyloxy)butyrate, also known as ethyl 
2 -diatrizoxybutyrate . 

In addition, the invention can be practiced in 
conjunction with the water insoluble iodinated carbonate 
esters described in PCT/EP90/00053 . 

The above described x-ray contrast agents are known 
compounds and/or can be prepared by techniques known in 
the art. For example, water- insoluble esters and 
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terminal amides of acids such as the above -described 
iodinated aromatic acids can be prepared by conventional 
alkylation or amidation techniques knovm in the art. 
The above-noted acids and other acids which can be used 
as starting materials are commercially available and/or 
can be prepared by techniques known in the art. 

The particles useful in the contrast agents of type 
(7) include a surface modifier. Surface modifiers 
useful herein physically adhere to the surface of the x- 
ray contrast agent but do not chemically react with the 
agent or itself. Individually adsorbed molecules of the 
surface modifier are essentially free of intermolecular 
crosslinkages . Suitable surface modifiers can be 
selected from known organic and inorganic pharmaceutical 
excipients such as various polymers, low-molecular 
weight oligomers, natural products and surfactants. 
Preferred surface modifiers include nonionic and anionic 
surfactants. Representative examples of surface 
modifiers include gelatin, casein, lecithin 
(phosphatides) , gum acacia, cholesterol, tragacanth, 
stearic acid, benzalkonium chloride, calcium stearate, 
glyceryl monostearate, cetostearyl alcohol, cetomacrogol 
emulsifying wax, sorbitan esters, polyoxyethylene alkyl 
ethers, e.g., macrogol ethers such as cetomacrogol 1000, 
polyoxyethylene castor oil- derivatives, polyoxyethylene 
sorbitan fatty acid esters, e.g., the commercially 
available Tweens, polyethylene glycols, polyoxyethylene 
stearates, colloidol silicon dioxide, phosphates, sodium 
dodecylsulfate, carboxymethylcellulose calcium, 
carboxymethylcellulose sodium, methylcellulose, 
hydroxyethylcellulose , hydroxypropylcellulose , 
hydroxypropylmethycellulose phthalate, noncrystalline 
cellulose, magnesium aluminum silicate, triethanolamine, 
polyvinyl alcohol, and polyvinylpyrrolidone (PVP) . Most 
of these surface modifiers are known pharmaceutical 
excipients and are described in detail in the Heaadbook 
of Pharmaceutical Excipients, published jointly by the 
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American Pharmaceutical Association and The 
Pharmaceutical Society of Great Britain, the 
Pharmaceutical Press, 1986, the disclosure of which is 
hereby incorporated by reference in its entirety. 

Particularly preferred surface modifiers include 
polyvinylpyrrolidone, tyloxapol, poloxamers such as 
Pluronic F68 and F108, which are block copolymers of 
ethylene oxide and propylene oxide, and poloxamines such 
as Tetronic 908 (also knovm as Poloxamine 908) , which is 
a tetrafunctional block copolymer derived from 
sequential addition of propylene oxide and ethylene 
oxide to ethylenediamine, available from BASF, dextran, 
lecithin, dialkylesters of sodium sulfosuccinic acid, 
such as Aerosol OT, which is a dioctyl ester of sodium 
sulfosuccinic acid, available from American Cyanamid, 
Duponol P, which is a sodium lauryl sulfate, available 
from DuPont, Triton X-200, which is an alkyl aryl 
polyether sulfonate, available from Rohm and Haas, Tween 
80, which is a polyoxyethylene sorbitan fatty acid 
ester, available from ICI Specialty Chemicals, and 
Carbowax 3350 and 934, which are polyethylene glycols 
available from Union Carbide. Surface modifiers which 
have been found to be particularly useful include 
Tetronic 908, the Tweens, Pluronic F-68 and 
polyvinylpyrrolidone . 

Other useful surface modifiers include: 

.decanoy 1 -N-methylglucamide ; 
n-decyl p-D-glucopyranoside; 
n-decyiP-D-maltopyranoside ; 
n-dodecyl P-D-glucopyranoside; 
n-dodecyl 3-D-maltoside; 
hept anoyl -N-methylglucamide 
n-heptyl ji-D-glucopyranoside; 
n-heptyl P-D-thioglucoside; 
n-hexyl P-D-glucopyranoside; 
nonanoyl-N-methylglucamide ; 
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n-nonyl P-D-glucopyranoside,- 
octanoyl-N-methylglucamide ; 
n-octyl P-D-glucopyranoside; 
octyl P-D-thioglucopyranoside; 
and the like, 

A particularly preferred class of surface modifiers 
includes water-soluble- or water-dispersible compounds 
having the formula 

I 

CONCHj(CH0H),CH2OH 

conch2(choh)/;h20h 



L« is a chemical bond, -0-, -S-, -NH-, -CONH- or 
-SO2NH-; 

R is a hydrophobic substituted or unsubstituted 
alkyl, substituted or unsubstituted cycloalkyl, or a 
substituted or unsubstituted aryl group; 

each of and independently is hydrogen or an 
alkyl group having from 1 to 4 carbon atoms; 

each of a and b independently is 0 or an integer 
from 1 to 3, provided that the sum of a and b is not 
greater than 3; and, 
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each of x and y independently is an integer from 3 

to 7. 

Preferred compounds within this class conform to 
the above structure wherein R contains from 6 to 36 
carbon atoms, for exattple, R is an n-alJcyl group 
containing from 6 to 18 carbon atoms, each of R^ and R^ 
independently is a methyl, ethyl, propyl or butyl group 
and a is 0 and b is 0. This class of surface modifiers 
is described in U.K. Patent Application No. 9104957.7 
filed March 8, 1991 and can be prepared by reacting an 
appropriate dicarboxylic acid ester with an appropriate 
monosaccharide amine, preferably in the absence of a 
solvent, at a reaction temperature from 140 to 200"C. 

The surface modifiers are commercially available 
and/or can be prepared by techniques known in the art. 
Two or more surface modifiers can be used in 
combination. 

The particles can be prepared in accordance with 
the wet grinding process described in U.S. Patent No. 
5,145,684. The process coir^rises dispersing a poorly 
soluble x-ray contrast agent in a liquid dispersion 
medium and wet -grinding the agent in the presence of 
grinding media to reduce the particle size of the 
contrast agent to an effective average particle size of 
from about 0.05 |i to about 100 \x, preferably of from 
about 0.05 |i to about 5 ii and most preferably from about 
0.1 [I to about 1 n. The particles can be reduced in 
size in the presence of a surface modifier. 
Alternatively, the particles can be contacted with a 
surface modifier after attrition. 

As used herein, particle size refers to a number 
average particle size as measured by conventional 
particle size measuring techniques well known to those 
skilled in the art, such as sedimentation field flow 
fractionation, photon correlation spectroscopy, or disk 
centrifugation. By "an effective average particle size 
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of from about 0.05 n to about l.)0 n" is meant that at 
least 90% of the particles have a weight average 
particle size of from about 0.05 ^ to about 100 \i when 
measured by the above-noted techniques. The particle 
size range allows sufficient number of particles' 
distribution in the film forming composition when the GI 
tract is coated therewith, yet insures against 
absorption through the intestinal walls. 

The natural, pharmaceutically acceptable clays 
incorporated in the present invention coiq)rise aliuninum 
silicates. They are used in purified form, suitable for 
administration to patients. The natural, 
pharmaceutically acceptable clays of the present 
invention, generally referred to as smectities, consist 
of dioctohedral smectites and trioctahedral smectites. 

Dioctahedral smectites include: 

montmorillonite, having the formula 
M* Aljy (PeMgly Si40io(OH)2 • nHjO; 

beidelite, having the formula 

M+ AI2 (Si4.^1^)Oio(OH)2 • nUzO; 

nontronite, having the formula 

M*Fe2 (Si4.3eAlx)Oio(OH)2 • nHjO; 

wherein M+ is Na, Ca or Mg. 

Trioctahedral smectites include: 

saponite, having the formula 

M* {Mg3.y (AlFe)y) (Si4.^^)Oio(OH)2 • nHjO; 

hectorite, having the formula 

M* (Mgs.y Liy) Si40io(OH)2 • nHjO; 
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wherein M* is Na, Ca or Mg. 

The clays are available from chemical suppliers, 
such as, for example, Ttoerican Colloid Company, 
Arlington Heights, IL, under the tradenames: 

MAG11ABRITE®HS; 

HECTABRITE®DP, 

HECTABRITE®LT, 

CARMARGO®White, 

POLARGEL®NF, 

POLARGEL®HV, and 

VOLCLAY®NF-BC. 

Other suppliers include: Engelhard Corp., Iselin, 
NJ; Ashland Chemical Inc., Coloitibus, OH; RT Vanderbilt 
Co., Inc., Norwalk, CT and Whittaker Clark & Daniels, 
Inc., S. Plainfield, NJ. 

The contrast agent and the pharmaceutically 
acceptable clay are formulated for administration using 
physiologically acceptable carriers or excipients in a 
manner within the skill of the art. The contrast agent 
with the addition of pharmaceutically acceptable aids 
(such as surfactants and emulsifiers) and excipients may 
be suspended or emulsified in an aqueous medium 
resulting in a suspension or emulsion. 

Compositions of the present invention comprise the 
following pharmaceutically acceptable conqponents based 
on % w/v: 
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Host 

Preferred Range Preferred Rancre 


Contrast agent 5-45 10-35 15 - 2! 

Clay 0.1 - 10 0.5-5 1-2 


Surfactant 1-20 2-1 

Bxcipients 0-15 0.5 - 


Water - q.s. to 100% by volume 


Bxcipients contettplated by the present invention 
include antif earning agents, such as simethicone, 
siloxyalkylene polymers and polyoxyalkylated natural 
oils; preservatives, such as methyl paraben, propyl 
paraben, benzoic acid and sorbic acid; 
flavoring/sweetening agents, such as sodium saccharine; 
and coloring agents, such as lakes and dyes. 

While the iodophenoxyalkanes of the present 
invention in formulations with a pharmaceutically 
acceptable vehicle provide good quality x-ray images, 
the addition of a pharmaceutically acceptable clay to 
the formulations greatly increases the quality of the x- 
ray images. At the low extreme of the concentration 
range there is little or no benefit gained, while above 
the higher extreme of the concentration range the 
formulation is too viscous for administration. 

The following formulation exairples will further 
illustrate the invention. 


2,4,6-triiodophenoxy-2-butane 20.0 g 

HECTABRITE* DP 1.45 g 

Sorbitan monostearate 0.5 g 

Polysorbate 60 1.0 g 

Poloxamer 338 5.0 g 
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Sodium Saccharine 0.25 g 

Benzoic acid 0.50 g 

Sorbic Acid 0.050 g 
Water q.s. to make 100 ml 





4 - lodophenoxy- 2 - octane 

22.5 

g 

POLAEGEL* NF 

2.25 

g 

Sorbitan mono-oleate 

0.40 

g 

Polysorbate 20 

1.25 

g 

Polyvinyl alcohol ' 

4.50 

g 

Sodium Saccharine 

0.25 

g 

Simethicone emulsion (food-grade) 

0.10 

g 

Water q.s. to make 100 ml 




2,4,6-triiodophenoxy-2-hexane 18.5 g 

MAGNABRITE* HS 1.25 g 

Sorbitan monopalmitate 0.6 g 

Polyoxyethylene myristyl ether 0.6 g 

Polyvinylpyrrolidone 3.5 g 

Vanilla flavoring (artificial) 0.25 g 

Strawberry flavoring (artificial) 0.25 g 

Sorbitol 1.0 g 
Water q.s. to make 100 ml 


CQnmoneata Amomfcs in w/v 
Bis- (4-iodophenyl) ether of 

polyethylene glycol-400 17.50 
HECTABRITE'DP 1.35 
Polysorbate 80 (Tween 80) 1.50 
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Sorbitan Mono-oleate (Span 80) 1.65 
q.s. with water to 100% by volume 

Example 5 

Components 

1, 8-Bis-O- (2,4, 6-triiodophenyl) - 
tripropylene glycol 

polargelV 

Polysorbate 60 (Tween 60) 

Poloxamer 338 
Benzoic Acid 
Sorbic Acid 

q.s. with water to 100% by volume 


Components MomtS Aft H ^/v 

1, 11-Bis- {2,4,6-triiodophenoxy) - 

3,6,9-trioxaundecane 17.50 

MAGNABRITE*HS 1.25 

Polysorbate 20 (Tween 20) 1.50 

Sorbitan Mono-laurate (Span 20) 2.00 

Polyvinyl Alcohol 4.00 

Sodium Saccharin 0.30 
q.s. with water to 100% by volume 

Example 7 

ComPQ j^gntS 

N-acetyl-N-2-octyl-4-iodoaniline 18 . 00 g 

HECTABRITE® DP 1.5 g 

Sorbitan Monostearate 0.5 g 

Polysorbate 60 (Tween 60) 1.2 g 

Poloxamer 338 4.0 g 

Sodium Saccharine 0.3 g 

Benzoic Acid 0.1 g 


25.00 
2.30 
1.00 
6.50 
0.50 
0.05 
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Sorbic Acid 0.05 g 

Water g.s. to make 100 wl 


N- (4 ' -iodophenyl) -2-atnino octane 25.00 

POLARGEL* NF 2.0 g 

Sorbitan Mono-oleate 0.4 g 

Polysorbate 20 (Tween 20) 1.2 g 

Polvinylalcohol 4.5 g 

Sodium Saccharine 0.2 g 

Simethicone (food-grade) 0.1 g 
Water q.s. to make 100 ml 


Components 

2-0ctyl-2,3,5-triiodobenzoate 22.00 g 

HECTABRITE*DP 1.50 g 

Sorbitan Monostearate 0.70 g 

Polysorbate 60 (Tween 60) 1.20 g 

Poloxamer 338 4.00 g 

Sodium Saccharine 0.30 g 

Benzoic Acid 0.50 g 

Sorbic Acid 0.05 g 
Water q.s. to make 100 ml 


3,3,4,4,5,5,6,6,7,7,8,8-Dodecafluoro- 


2-octyl-2,3,5-triiodobenzoate 22.50 g 

POLARGELV 2.30 g 

Sorbitan Mono-oleate 0.45 g 

Polysorbate 20 (Tween 820) 1.30 g 

Polyvinyl Alcohol .4.50 g 

Sodium Saccharine 0.25 g 
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Simethicone etnulsion (food-grade) 0.10 g 

Water q.s. to make 100 ml 

Eacample 11 


Components 

Ethyl-3- (2-acetyloxy) -2,4,6- 

triiodobenzoate 18 . 50g 

MAGNABRITE® HS 1.25 g 

Sorbitan monopalmitate 0.60 g 

Polyoxyethylene myristyl ether 0.60 g 

Polyvinylpyrrolidone 3.50 g 

Vanilla flavoring (artificial) 0.25 g 

Strawberry flavoring (artificial) 0.25 g 

Sorbitol 1.00 g 
Water q.s. to make 100 ml 


Components 

2 , 4 , 6-Triiodophenoxymethylcyclopentane 

HECTABRITE*DP 

Sorbitan Monostearate 

Polysorbate 60 (Tween 60) 

Poloxamer 338 

Sodium Saccharine 

Benzoic Acid 

Sorbic Acid 

Water q.s. to make 100 ml 

B^mpXe 31.3 


Componenta 

2- (4-Iodophenoxy)pentadecane 22.50 g 

POLARGEL'NF 2.30 g 

Sorbitan Mono-oleate 0.45 g 

Polysorbate 20 (Tween 820) 1.30 g 


22.00 g 
1.50 g 
0.70 g 
1.20 g 
4.00 g 
0.30 g 
0.50 g 
0.05 g 
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Polyvinyl Alcohol 

4. 

,50 

3 

Sodium Saccharine 

0. 

,25 

g 

Simethicone emulsion (food-grade) 

0. 

,10 

9 

Water q.s. to make 100 ml 

Example 14 




Components 

2 - lodophenoxycyclopentane 

18. 

.50 

9 

MAGNABRITE* HS 

1. 

.25 

9 

Sorbitan monopalmitate 

0. 

.60 

9 

Polyoxyethylene myristyl ether 

0. 

.60 

9 

Polyvinylpyrrolidone 

3, 

.50 

9 

Vanilla flavoring (artificial) 

0, 

.25 

9 

Strawberry flavoring (artificial) 



9 

Sorbitol 

1, 

.00 

9 

Water g.s. to make 100 ml 




Components 




2,4, 6-Triiodophenyl-2-ethylhexanoate 

22 

.00 

g 

hectabrite"dp 

1 

.50 

g 

Sorbitan Monostearate 

0 

.70 

g 

Polysorbate 60 (Tween 60) 

1 

.20 

g 

Poloxamer 338 

4 

.00 

g 


0 

.30 

g 

Benzoic Acid 

0 

.50 

g 

Sorbic Acid 

0 

.05 

g 

Water q.s. to make 100 ml 




Fygi^lft 16 




Components 

2,4, 6-Triiodophenyl-tris- 




( 2 - e thy Ihexanoa te ) 

22 

.50 

9 

polargel'nf 

2 

.30 

9 
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Sorbitan Mono-oleate 0.45 g 

Polysorbate 20 (Tween 820) 1.30 g 

Polyvinyl Alcohol 4.50 g 

Sodium Saccharine 0.25 g 

Simethicone emulsion (food-grade) 0.10 g 
Water g.s. to make 100 ml 

Components 

2,4,6-Triiodoph6nyl hexanesulfonate 18.50 g 

MAGNABRITE* HS 1.25 g 

Sorbitan monopalmitate 0.60 g 

Polyoxyethylene myristyl ether O.GO g 

Polyvinylpyrrolidone 3.50 g 

Vanilla flavoring (artificial) 0.25 g 

Strawberry flavoring (artificial) 0.25 g 

Sorbitol 1.00 g 
Water g.s. to make 100 ml 


Ethyl 3 , 5-bis (acetylamino) -2,4,6- 


triiodobenzoate 22.00 g 

HECTABRITE*DP 1.-50 g 

Sorbitan Monostearate 0.70 g 

Polysorbate 60 (Tween 60) 1.20 g 

Poloxamer 338 4.00 g 

Sodium Saccharine 0.30 g 

Benzoic Acid 0.50 g 

Sorbic Acid 0.05 g 


Water q.s. to make 100 ml 
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Components 

Ethyl (3,5-bis(acetylamino)-2,4,6- 


triiodobenzoyloxy) acetate 22.50 g 

POLARGELV 2.30 g 

Sorbitan Mono-oleate 0.45 g 

Polysorbate 20 (Tween 820) 1.30 g 

Polyvinyl Alcohol 4.50 g 

Sodium Saccharine 0,25 g 

Simethicone emulsion (food-grade) 0.10 g 
Water q.s. to make 100 ml 


Bfftg"T?lB 20 
Ethyl 2 - ( 3 , 5 -bis (acetylamino) -2,4,6- 


triiodobenzoyloxy) butyrate 18.50 g 

MAGNABRITE* HS 1.25 g 

Sorbitan monopalmitate 0.60 g 

Polyoxyethylene myristyl ether 0.60 g 

Polyvinylpyrrolidone 3.50 g 

Vanilla flavoring (artificial) 0.25 g 

Strawberry flavoring (artificial) 0.25 g 

Sorbitol 1.00 g 
Water q.s. to make 100 ml 


The surface active agents used in the present 
invention may be cationic, anionic, nonionic or 
zwitterionic . 

Suitable cationic surfactants include cetyl 
triraethyl ammonium bromide, cetyl pyridinium chloride, 
myristyl gamma picolinium chloride and benzalkonium . 
chloride. Suitable anionic agents include sodium lauryl 
sulphate, sodium heptadecyl sulphate, alkyl 
benzenesulphonic acids and salts thereof, sodium 
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butylnapthalene sulfonate, and sulphosuccinates . 
Zwitterionic surface active agents are substances that 
when dissolved in water they behave as diprotic acids 
and, as they ionize, they behave both as a weak base and 
a weak acid. Since the two charges on the molecule 
balance each other out they act as neutral molecules. 
The pH at which the zwitterion concentration is maximum 
is known as the isoelectric point. Compounds, such as 
certain amino acids having an isoelectric point at the 
desired pH of the formulations of the present invention 
are useful in practicing the present invention. 

In preparing the formulations of the present 
invention we prefer to use nonionic emulsif iers or 
surface active agents which, similarly to the nonionic 
contrast agents, possess a superior toxicological 
profile to that of anionic, cat ionic or zwitterionic 
agents. In the nonionic emulsifying agents the 
proportions of hydrophilic and hydrophobic groups are 
about evenly balanced. They differ from anionic and 
cationic surfactants by the absence of ctarge on the 
molecule and , for that reason, are generally less 
irritating than the cationic or anionic surfactants. 
Nonionic surfactants include carboxylic esters, 
carboxylic amides, ethoxylated alkylphenols , ethoxylated 
aliphatic alcohols, ethylene oxide polymer or ethylene 
oxide/propylene oxide co-polymers polyvinylpyrrolidone 
and polyvinylalcohol. 

One particular type of carboxylic ester nonionic 
surface active agents are the partial, for example 
mono-, esters formed by the reaction of fatty and resin 
acids, for exaitple of about 8 to about 18 carbon atoms, 
with polyalcohols, for exaitqole glycerol, glycols such as 
mono-, di-, tetra- and hexaethylene glycol, sorbitan, 
and the like; and similar compounds formed by the direct 
addition of varying molar ratios of ethylene oxide to 
the hydroxy group of fatty acids. 
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Another type of carboxylic esters are the 
condensation products of fatty and resin partial acids, 
for example mono-, esters ethylene oxide, such as fatty 
or resin acid esters of polyoxyethylene sorbitan and 
sorbitol, for exan?)le polyoxyethylene sorbitan, mono- 
tall oil esters. These may contain, for exaiiple, from 
about 3 to about 80 oxyethylene units per molecule and 
fatty or resin acid groups of from about 8 to about 18 
carbon atoms. Examples of naturally occurring fatty 
acid mixtures which may be used are those from coconut 
oil and tallow while exatr^jles of single fatty acids are 
dodecanoic acid and oleic acid. 

Carboxylic amide nonionic surface active agents are 
the ammonia, monoethylamine and diethylamine amides of 
fatty acids having an acyl chain of from about 8 to 
about 18 carbon atoms. 

The ethoxylated alkylphenol nonionic surface active 
agents include various polyethylene oxide condensates of 
alkylphenols , especially the condensation products of 
mono- alky Iphenols or dialkylphenols wherein the alkyl 
group contains about 6 to about 12 carbon atoms in 
either branched chain or particularly straight chain 
configuration, for exanqple, octyl cresol, octyl phenol 
or nonyl phenol, with ethylene oxide, said ethylene 
oxide being present in amounts equal to from about 5 to 
about 25 moles of ethylene oxide per mole of 
alkylphenol . 

Ethoxylated aliphatic alcohol nonionic surface 
active agents include the condensation products of 
aliphatic alcohols having from about 8 to 18 carbon 
atoms in either straight chain or branched chain 
configuration, for exanple oleyl or cetyl alcohol, with 
ethylene oxide, said ethylene oxide being present in 
equal amounts from about 30 to about 60 moles of 
ethylene oxide per mole of alcohol. 

Preferred nonionic surface active agents include: 
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(a) Sorbiuan esters (sold under the trade name Span) 
having the formula: 


CH2-R8 

wherein 

= R2 = .0H, R3 = R for sorbitan monoesters, 
Ri = OH, Rj = R3 = R for sorbitan diesters, 
Ri = R2 = R3 = R for sorbitan tries ters, 
where R = (CnHjalCOO for laurate, 
(Ci,H33)C00 for oleate, 
(CxsHjilCOO for palmitate, 
{Ci7H35)C00 for stearate; 

(b) Polyoxyethylene alkyl ethers (i.e. Brijs) having 
the formula: 

CH3(CH2)x(0-CH2-CH2)yOH 

where (x -i- 1) is the number of carbon atoms in the 
alkyl chain, typically: 

12 lauryl (dodecyl) 

14 myristyl (tetradecyl) 

16 cetyl (hexadecyl) 

18 stearyl (octadecyl) 

and y is the number of ethylene oxide groups in the 
hydrophilic chain, typically 10-60; 


(c) Polyoxyethylene sorbitan fatty acid esters, sold 
under the trade names of Tween or Polysorbates 20, 40, 
60, 65, 80 & 85 having the formulae (1) and (2) 
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H(0CiH4).< 


.OCH 


C&sO(C^)zOCR 


H(|0(CAO)wH 
RC0(0CaIl4)(0(jH 


H00{CiH40)yOCR 


wherein 

w+x+y+z = 20 


w+x+y+z = 5 
w+x+y+z = 4 


(Polysorbate 20, 40, 60, 65, 80 
and 85) 

(Polysorbate 81) 

(Polysorbate 21 and 61) . 


(d) Polyoxyethylene stearates, such as: 

poly (oxy-1, 2-ethanediyl) , a-hydro-ca-hydroxy- 
octadecanoate; 

polyethylene glycol monostearate; and 

poly (oxy-1, 2-ethanediyl) -a- (1-oxooctadecyl) -o- 

hydroxy-polyethylene glycol monostearate. 


(e) Polyethylene oxide/polypropylene oxide block co- 
polymers, sold under the name PLURONlC", which include 
Poloxamer 407 (PLURONlC" F127) , Poloxamer 188 (PLURONlC™ 
F68) , Poloxamer 237 (PLURONlC* F87) and Poloxamer 338 
(PLURONlC* F108) . 
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(f) Polyvinylpyrrolidone. 

(g) Polyvinylalcohol . 

The dosages of the contrast agent used according to 
the method of the present invention will vary according 
to the precise nature of the contrast agent used. 
Preferably, however, the dosage should be kept as low as 
is consistent with achieving contrast enhanced imaging.. 
By employing as small amount of contrast agent as 
possible, toxicity potential is minimized. For most 
contrast agents of the present invention dosages will be 
in the range of from about 0.1 to about 16. G g iodine/kg. 
body weight, preferably in the range of from about 0.5 
to about 6.0 g iodine/kg of body weight, and most 
preferably, in the range of from about 1.2 to about 2.C 
g iodine/kg body weight for regular x-ray visualization 
of the 61 tract. For CT Bcanning the contrast agents of 
the present invention will be in the range of from about 
1 to about 600 mg iodine/kg body weight, preferably in 
the range of from about 20 to about 200 mg iodine/kg 
body weight, and most preferably in the range of from 
about 40 to about PO mg iodine/kg body weight. 

When administsLred to mammals, the compositions of 
the present invention produce excellent x-ray and CT 
images . 
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CLAIMS ; 

1. An x-ray contrast composition for oral or 
retrograde examination of the gastrointestinal tract 
comprising on a % weight per volume basis: 

(a) a contrast agent selected from (1) from about 5 to 
45% of an x-ray contrast producing agent having the 

formula 


or a pharmaceutlcally acceptable salt thereof wherein 
R is a substituted or unsubstituted alkyl group 
containing from 2 to 8 carbon atoms, wherein said 
substituents are selected from the group consisting of 
Ci-Cfi alkyl, hydroxy and alkoxy; and n is 1 to 5; or 

(2) from about 5 to 45% of an x-ray contrast producing 
agent having the formula, 


or a pharmaceutically acceptable salt thereof wherein 

Z is H, halo, Ci-Cjo alkyl, cydoalkyl, lower 
alkoxy, alkoxycarbonyl, cyano, where the alkyl and 
cycloalkyl groups can be substituted with halogen or 
halo- lower- alkyl groups ; 


R is C1-C25 alkyl, cycloalkyl, or halo- 

lower-alkyl, each of which may be optionally substituted 
with halo, fluoro- lower-alkyl, aryl, lower-alkoxy, 
hydroxy, carboxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; or {CRiR2)p- (ai3=CR4)„Q, or {CRiRzjp-CsC-Q; 


OR 



(I) 
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Ri, Rj, R3 and R4 are independently H or lower- 
alkyl, optionally substituted with halo; 

X is 1-4; 
n is 1-4; 
m is 1-15; 
p is 1-20; and 

Q is H, lower-alkyl, lower- alkenyl, lower- alkynyl, 
lower-alkylene, aryl, or aryl-lower alkyl; 

(3) from about 5 to 45% of an x-ray contrast producing 
agent having the formula, . k 


or a pharmaceutically acceptable salt thereof wherein 

Z is H, halo, Ci-Cjo alkyl, cycloalkyl, lower 
alkoxy, cyano, where the alkyl and cycloalkyl groups can 
be substituted with halogen or halo- lower-alkyl groups; 


cycloalkyl, acetyl or halo -lower- alkyl, wherein said Cj- 
C25 alJqrl, cycloalkyl and halo lower-alkyl are optionally 
substituted with fluoro- lower-alkyl, aryl, lower- 
alkoxy, hydroxy, carboxy, lower-alkoxy carbonyl or 
lower- alkoxy- carbonyloxy and said acetyl is optionally 
substituted with fluoro- lower-alkyl, aryl, lower-alkoxy, 
hydroxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; 

n is 1-4; 

y is 1-4; and 

X is 1 or 2; 

(4) from about 5 to 45% of an x-ray contrast producing 
agent having the formula 



Ri and Rj are independently H, Ci-Cjs alkyl, 
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or a pharmaceutically acceptable salt thereof wherein 

Z is H, halo, C1-C20 alkyl, cycloalkyl, lower 
alkoxy, cyano, where the alkyl and cycloalkyl groups can 
be substituted with halogen or halo-lower-alkyl groups; 

R is C1-C25 alkyl, cycloalkyl, or halo-lower-alkyl, 
each of which may be optionally substituted with halo, 
fluoro-lower-alkyl, aryl, lower-alkoxy, hydroxy, 
carboxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; or (CRiR2)p- (CR3=CR4)„Q, or (CRiR2)p-CHC-Q; 

Ri» R2» R3 ahd R4 are independently lower- alkyl, 
optionally substituted with halo; 

X is 1-3 

y is 1-4; 

n is 1-5; 

m is 1-15; 

p is 1-10; and 

Q is H, lower-alkyl, lower- alkenyl, lower -alkynyl, 
lower- alky lene, aryl, or aryl -lower alkyl; 

(5) from about 5 to 45% of an x-ray contrast producing 
agent having the formula. 



or a pharmaceutically acceptable salt thereof wherein 
Z is H, halo, C1-C20 alkyl, cycloalkyl, lower 

alkoxy, cyano, where the alkyl and cycloalkyl groups can 

be substituted with halogen or halo-lower-alkyl groups; 
R is methyl, ethyl, propyl, Cg-Cjs alkyl, 

cycloalkyl, or halo-lower-alkyl, optionally substituted 
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with halo, fluoro-lower-alkyl, ;.ryl, lower-alkoxy, 
hydroxy, carboxy, lower-alkoxy carbonyl or lower-alkoxy- 
carbonyloxy; or {CRiR2)p- {ai3=CR4)n.Q. or (OliRjjp-CaC-Q; 

^11 ^3 and R4 are independently lower-alkyl, 
optionally substituted with halo; 

X is 1-4; 

n is X-5; 

m is 1-15; 

p is 1-10; and 

Q is H, lower-alkyl, lower- alkenyl, lower- alkynyl, 
lower-alkylene, aryl, or aryl-lower alkyl; 

(6) from about 5 to 45% of an x-ray contrast producing 
agent having the formula, 



(OXR)^ 


or a pharmaceutically acceptable salt thereof wherein 
X is 0 

-C- or -SO2-; 

Z is H, halo, methyl, ethyl, n-propyl, C4-C20 alkyl, 
cycloalkyl, lower alkoxy, cyano, where the alkyl and 
cycloalkyl groups can be substituted with halogen or 
halo- lower-alkyl groups; 

R is C1-C25 alkyl, cycloalkyl or aryl each of which 
may be optionally substituted with halo, fluoro-lower- 
alkyl, lower-alkoxy, hydroxy, carboxy or lower-alkoxy 
carbonyl; lower- alkenyl, lower- alkynyl, lower- alkylene 
or lower-alkoxy-carbonyloxy; 

n is 1-5; 

y is 0-4; and 

w is 1-4; 
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(7) from about 5 to 45% of a crystalline contrast 
producing agent selected from the group consisting of 
diatrizoic acid, metrizoic acid, iothalamic acid, 
trimesic acid, urokonic acid, ioxathalamic acid, 
tetraiodoterephthalic acid, ioxaglic acid, iodiparaide, 
ethyl-3 , 5 -diacetamido-2 , 4 , 6- triiodobenzoate , ethyl-2 - 
(3 , 5-bis (acetylamino) -2 , 4, 6- triiodo-benzoyloxy) butyrate, 
and ethyl (3 , B-bis (acetylamino) -2,4, 6-triiodobenzoyloxy) - 
acetate, said crystalline contrast agent having a 
surface modifier adsorbed on the surface thereof in an 
amount sufficient to maintain an effective average 
particle size of from about 0.5 \i to about 100 \i; and 
said surface modifier is selected from the group 
consisting of tetrafunctional block copolymers derived 
from sequential addition of propylene oxide and 
ethylene oxide to ethylenediamine,- 

(b) from about 0.1 to 10% of a pharmaceutically 
acceptable clay selected from the group consisting 
of: montmorillohite, beidelite, nontronite, 
hectorite and saponite,- 

(c) from about 1.0 to 20% of a surfactant selected from 
the group consisting of nonionic, anionic, cationic 
and zwitterionic surfactants; 

(d) from about 0 to 15% of an excipient; and 

(e) water to make 100% by volume. 

2. The x-ray contrast composition of claim l wherein 
said x-ray contrast producing agent is present in an 
amount of from about 10 to 35%. 

3. The x-ray contrast con^osition of claim 1 wherein 
said pharmaceutically acceptable clay constitutes from 
0.5 to 5% of the coitposition. 
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4. The x-ray contrast composition of claim 1 wherein 
said surfactant constitutes from 2 to 10% of the 
composition. 

5. The x-ray contrast composition of claim 1 wherein 
said excipient constitutes from 0.5 to 5% of the 
composition. 

6. The x-ray contrast composition of claim 1 wherein 
said nonionic surface active agent is selected from the 
group consisting of carboxylic esters, carboxylic 
amides, ethoxylated alklyphenols, ethoxylated aliphatic 
alcohols, ethylene oxide polymer, ethylene 
oxide/propylene oxide co-polymer, polyvinylpyrrolidone 
and polyvinylalcohol . 

7. The x-ray contrast composition of claim 1 wherein 
said surfactant is sorbitan ester having the formula: 


wherein 

Ri = Rj = OH, R3 = R for sorbitan monoesters, 
Ri = OH, R2 = R3 = R for sorbitan diesters, 
Ri = Rj = R3 = R for sorbitan triestersi 
where R = {CnHjjjCOO for laurate, 
(Ci7H33)C00 for oleate, 
(CisH3i)C00 for palmitate or 
{Ci7H35)C00 for stearate. 

8. The x-ray contrast composition of claim 1 wherein 
said surface active agent is polyoxyethylene stearate. 

9. The x-ray contrast conqoosition of claim 1 wherein 
said surfactant is polyoxyethylene sorbitan fatty acid 
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ester of the formulae (i) and (2) 
CHs— 

I 

HCCKCjIUOUI 
H(OC2Hi)bOCH 

HC^ . 

I 

HC0(CH40),H 
CHjO(tyi40)^R 
Myngwthylene smlntan monoester 


RC0(0CjH4),0jH 


f 

HC0(CaH40).H 


H0O(OAO),O0R 

therein <»^<^)J>a 
w+x+y+2 = 20 

w+x+y+z = 5 
w+x+y+z = 4. 

10. A method Of carrying out x-ray examination of the 
gastrointestinal tract of a patient, said method 
conprises the oral or rectal administration to the 
patient an x-ray contrast formulation of any preceding 
claim. ' 


INTERNATIONAL SEARCH REPORT I into, lai Appiiuiion No 
I PCT/GB 95/0Q566 


A. OASSIHCATION OF SUBJECT MATTER 

IPC 6 A61K49/04 


Anording to tatEnuiicmal Patent QaniDeation (IPQ or to both national 

dassficsdoD and [PC 

B. FIELDS SEARCHED 

IPC 6 A61K 


ff ™t ffgff "'"iniigni art mciwitq in m "w^fT" 


ElMtiDnie data base oonolted during the intcnalional seaidi (nam 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


P,X 


US.A.5 360 604 (STEPHEN B. RUDDY) 1 

November 1994 

see the whole document 

GB,A,767 788 (SCHERING CO.) 6 February 
1957 

see page 5, column 1, line 27 - line 31; 
claims 

CH,A.338 274 (SCHERING CO.) 30 June 1959 
see page 2, column 1, line 17 - line 17; 
claims 

FR,A,2 085 692 (E. R. SQUIBB & SONS. INC.) 

31 December 1971 

see claims 1-3; example 3 

-/- 


Further documcnti are listed inihe CO 


' later doofflKMpublidied aRir the imanuiional 


'A' document defining (he general state of Uk artwhicti is not 

conadered to Ik of particular relevance 
'E' eailier document but puUidied on or after the intematioiial 

filing date 

X' document which nay throw doubts on priority claini(!) or 
which is cited to establish the publicaton date of another 
citation or other special reason (as spedfied) 

'0' document lefening to an ora) disdosure, use, exhitaition or 


lata ibao die parity date claimed 



Date ofihe acDial completion of dK in 


25.07.95 


European Patent Oflioe, ?A. S8IS Patendaan 
NL-22S0HVRiiswi)k 

Td. 31-70) m-im, 'nc. 31 6SI cpo ni, 

Fas (t 31-70) 340-3016 


BERTE. M 


page 1 of 3 


INTERNATIONAL SEARCH REPORT 

Inten jal Application No 

PCT/GB 95/00566 

C(Caiitiiiuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Catcgwy" 

Ota&on of docunicnc, viih indicatiaii, wim appiopriaK, or tbc Rlc^ 

RdevanttD daimNo. 

A 

EP,A,0 568 155 (STERLING WINTHROP INC) 3 

November 1993 

cited In the application 

see page 6, column 48 - column 58; claims 

see page 6| column 14 ** column 15 

see page 7, line 39 - page 8, line 14 


1-10 

A 

EP,A,0 568 156 (STERLING WINTHROP INC) 3 
November 1993 

see page 3, line 55 - page 5, line 34; 
claims 


1-10 

P.A 

EP,A,0 603 922 (STERLING WINTHROP INC) 29 
June' 1994 

see page 6, line 45 - line 48; claims 


1-10 

P.A 

A Q fiQ3 99^ f ^TFRI TNR UTNTHRnP TMP^ 9Q 

cr|n|U vwJ SCO 1 CnUXIila mninnUr Xlib/ £>U 

June 1994 
see claims 


1-10 

P.A 

EP,A,0 609 589 (STERLING WINTHROP INC) 10 
August 1994 
see claims 


1-10 

P.A 

EP.A.O 614 668 (STERLING WINTHROP INC) 14 
September 1994 

see page 5, line 28 - page 7, line 29 


1-10 

P.A 

US,A,5 316 755 (ILLIG CARL R ET AL) 31 
May 1994 

<00 m1 Minn PI linA 17 rnltimn 9Q InnA 
acc v>u 1 uiuM c/ 1 line 1/ uuiunin d?) line 

55; claims 


1-10 

P.A 

US.A,5 308 607 (JOSEF KURT A ET AL) 3 May 
1994 

see column 13, line 47 - column 16, line 


1-10 


US,A,5 310 537 (ILLIG CARL R. ET AL.) 10 
May 1994 

see column 5, line 51 - column 8^ line 18; 
claims 

& EP,A.0 613 690 


1-10 

P.A 

US,A,5 310 538 (BACON EDWARD R ET AL) 10 

May 1994 

cited in the application 

see column 12, line 65 - column 17, line 

4; claims 

& EP,A,0 614 670 


1-10 


Fan PCT/ISAfllO (afflttoMtiiiB of ucmA Hot) (Inly M«) 


page 2 of 3 


INTERNATIONAL SEARCH REPORT 


bum tal ApidicalioB No 

PCT/GB 95/00566 


I) DOCUMENTS CX)NSIDERED TO BE RELEVANT 


Category' ataii«io(ilaaimait,wi 


US,A,5 312 616 (ILLIG CARL R ET AL) 17 
Hay 1994 

cited in the application 

see column 10, line 50 - column 15, line 

35; claims 

& EP,A,0 614 669 

US,A,5 336 484 (BACON EDWARD R ET AL) 9 
August 1994 

cited in the application 

see column 13, line 10 - column 17, line 

55; claims 

& EP.A.O 617 970 

US, A, 5 318 769 (BACON EDWARD R ET AL) 7 
June 1994 

see column 12, line 1 - column 14, line 
35; claims 

US,A.5 326 553 (ILLIG CARL R ET AL) 5 
July 1994 

cited in the application 

see column 27, line 17 - column 31, line 

59; claims 

& EP,A,0 609 587 


1-10 


1-10 


Fons PCT/ISA/HO (cmtisulion of matt (hett) (Inly l»l) 


page 3 of 3 


INTERNATIONAL SEARCH REPORT 


Inten ul Anilicalian No 

PCT/GB 95/00566 


Patent document 

Publicaiioa 

Patent 

amily 

Pubftatinn 

cited in search report 

date 


m 


US-A-5360604 

01-11-94 

US-A- 

5368837 

29-11-94 

GB-A-767788 


NONE 



CH-A-338274 


NONE 



FR-A-Z085692 

31-12-71 

CA-A- 

985626 

16-03-76 



CH-A- 

535050 

31-03-73 



DE-A- 

2110932 

23-09-71 



GB-A- 

1353635 

22-05-74 



US-A- 

3984571 

05-10-76 

EP-A-Q568155 

03-11-93 

AU-B- 

3831593 

04-11-93 



HU-A- 

64700 




JP-A- 

6025016 

A1 AO tiA 

Ol-OZ-94 



US-A- 

5318768 

07-06-94 



US-A- 

5342605 

30-08-94 



US-A- 

COCOJI Oil 

U4-1U-3* 



US-A- 

5403600 

11-04-33 

EP-A-0568156 

03-11-93 

US-A- 

5260049 

09-11-93 


AU-B- 

3831693 

04-11-93 



HU-A- 

65306 

Uc UO !»4 



JP-A- 

6025017 

Ol-Ut-34 

EP-A-06039Z2 

29-06-94 

US-A- 

5322679 

21-06-94 


AU-B- 

4737593 

3U-0O-94 



CA-A- 

2106413 

17-06-94 



CZ-A- 

9302748 

13-07-94 



FI-A- 

935308 

17-06-94 



HU-A- 

65772 

28-07-94 



JP-A- 

6199754 

19-07-94 



MO-A- 

934333 

17-06-94 

EP-A-0603923 

29-06-94 

AU-B- 

5046793 

£i-ub-y4 


CA-A- 

2102269 

15-06-94 



FI-A- 

935307 

15-06-94 



HU-A- 

66332 

28-11-94 



JP-A- 

6228068 

16-08-94 



NO-A- 

934316 

15-06-94 


Foim VCt/OMHO (pittat taaity iniHi) (July IMQ 

page 1 of 4 


INTERNATIONAL SEARCH REPORT 

Inten lal A 

ppticationNo 




PCT/GB 95/00566 

{>atent document 

Publication 

Patent family 

Publication 

cited in search report 


member(s) 




EP-A-0603923 US-A- 5384107 24-01-95 


EP-A-0609589 

10-08-94 

US-A- 

5334370 

02-08-94 



AU-B- 

5047093 

11-08-94 



CA-A- 

2109443 

05-08-94 



CZ-A- 

9400110 

17-08-94 



FI-A- 

940007 

05-08-94 



JP-A- 

6234664 

23-08-94 



NO-A- 

934770 

05-08-94 

EP-A-0614668 

14-09-94 

US-A- 

5344638 

06-09-94 


AU-B- 

5768194 

15-09-94 



CA-A- 

2116832 

12-09-94 



HU-A- 

66946 

30-01-95 



JP-A- 

6321867 

22-11-94 



AU-B- 

4622593 

04-08-94 



CA-A- 

2105729 

03-08-94 



CZ-A- 

9400140 

17-08-94 



EP-A- 

0609586 

10-08-94 



FI-A- 

940006 

03-08-94 



HU-A- 

67315 

28-03-^95 



JP-A- 

6234687 

23-08-94 



NO-A- 

934794 

03-08-94 

US-A-5308607 

03-05-94 

AU-B- 

5046993 

11-08-94 



CA-A- 

2102247 

05.Qg-g4 



CZ-A- 

9400109 

17-08-94 



EP-A- 

0609588 

10-08-94 



FI-A- 

940008 

05-08-94 



JP-A- 

6234673 

23-08-94 



NO-A- 

934795 

05-08-94 



NZ-A- 

250064 

25-11-94 



US-A- 

5385721 

31-01-95 


10-05-94 


AU-B- 

5644694 

08-09-94 

CA-A- 

2114903 

02-09-94 

EP-A- 

0613690 

07-09-94 

HU-A- 

68191 

29-05-95 

JP-A- 

6298710 

25-10-94 


Riin ra/tSA/JU QottBt ftmiljr niin) (Jsly 1991) 


page 2 of 4 


INTERNATIONAL SEARCH REPORT 


PCT/GB 95/00566 


cited in search report 


US-A- 

S310537 

10-05-94 

AU-B- 

5644694 

08-09-94 

CA-A- 

2114903 

02-09-94 

HU-A- 

68191 

29-05-95 

JP-A- 

6298710 

25-10-94 


EP-A-0613690 


AU-B- 

5767994 

15-09-94 

CA-A- 

2115794 

12-09-94 

EP-A- 

0614670 

14-09-94 

HU-A- 

68143 

29-05-95 

JP-A- 

6321814 

22-11-94 

US-A- 

5310538 

10-05-94 

AU-B- 

5767994 

15-09-94 

CA-A- 

2115794 

12-09-94 

HU-A- 

68143 

29-05-95 

JP-A- 

6321814 

22-11-94 

AU-8- 

5768294 

15-09-94 

CA-A- 

2116831 

12-09-94 

EP-A- 

0614669 

14-09-94 

JP-A- 

6321813 

22-11-94 

US-A- 

5385720 

31-01-95 


US-A- 

5312616 

17-05-94 

AU-B- 

5768294 

15-09-94 

CA-A- 

2116831 

12-09-94 

JP-A- 

6321813 

22-11-94 

US-A- 

5385720 

31-01-95 


AU-B- 

5914694 

06-10-94 

CA-A- 

2115907 

01-10-94 

EP-A- 

0617970 

05-10-94 

HU-A- 

66557 

28-12-94 

JP-A- 

6321815 

22-11-94 

US-A- 

5372800 

13-12-94 


EP-A-0617970 .05-10-94 US-A- 5336484 09-08-94 

AU-B- 5914694 06-10-94 
CA-A- 2115907 01-10-94 


Fgnn fCtlOAmo (l»ltst hmUy am) (Jmj imt 


page 3 of 4 


INTERNATIONAL SEAR 

CH REPORT 

Intern a] A 

p^dication No 




PCT/QB 95/00566 

Patent document 

PublicarioB 

Patent family 

Publication 

cited in seardi report 

date 

member(s) 




EP-A-0617970 HU-A- 66557 28-12-94 

JP-A- 6321815 22-11-94 
US-A- 5372800 13-12-94 


US-A-5318769 

07-06-94 

AU-B- 

5914794 

06-10-94 



CA-A- 

2115910 

01-10-94 



EP-A- 

0617969 

05-10-94 



JP-A- 

6321865 

22-11-94 



US-A- 

5385722 

31-01-95 

US-A-5326553 

05-07-94 

AU-B- 

4616193 

04-08-94 



CA-A- 

2105730 

03-08-94 



CZ-A- 

9400171 

17-08-94 



EP-A- 

0609587 

10-08-94 



FI-A- 

940005 

03-08-94 



HU-A- 

6734? 

28-03-95 



JP-A- 

6234663 

23-08-94 



NO-A- 

934793 

03-08-94 


US-A- 

5326553 

05-07-94 

AU-B- 

4616193 

04-08-94 

CA-A- 

2105730 

03-08-94 

CZ-A- 

9400171 

17-08-94 

FI-A- 

940005 

03-08-94 

HU-A- 

67347 

28-03-95 

JP-A- 

6234663 

23-08-94 

NO-A- 

934793 

03-08-94 


Fona PCT/UA/UO (pnutt Omfly amui) (Ally I9n) 


page 4 of 4 


INTERNATIONAL SEARCH REPORT 

Interna' d application No. 

PCT/GB95/ 00566 

Box 1 Obserradons where certain dains were found unsearchable (Continuation of item i of flrst sheet) 

TWi inier national search report has not been established in respect of cerum claims under Article 1 7pXa) for (he foltowing reasons: 

1. |Y] asimsNos.: 

because they relate to subject matter not required to be searched by this Authority, namdr. 

Remark: Although claim 10 Is directed to a method of treatment of (diagnosti 

c method practised on) the human/animal body the search has been carried ou 
t and based on the alleged effects of the compound/composition. 

r [X] Claims Nos.: 1-2,4 

an extent that no meaningrul imemaiimai search can be carried out, speciTicaHy: 

please see enclosure! 

3. Q aaims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6^a). 

Box 1 1 Observations where unity of inventran is lacking (Contimialion of item 2 of first sheet) 


m, as foKows: 

1. Q As all required additional search fees were timely paid by the applicant, this intemiain 
searchable claims. 

lal search report covers all 

2. M As aU searchable efaums could be searches without effort justifying an additional ice, tl 
efanyadditioBairee. 

Ids Autitority did not invhe payment 

3> 1 1 As only some of the required additional search fees were timely paid by the applicant, 

^ covers only those dauns for which fees were paid, spedftcally dahns Not.: 

this international search report 

4. Q No required additional search fees weie timely paid by the appGeant. Contequendy, til 
restricted to tiie invention first mentioned in die daims; it is covered by dauns Nos.: 

's international' search report is 

RennrkM Protest ( [ The additional search fees wem ao 

Eompanied by tiie applicanfs protest 

1 I No protest accompanied tiie payment of additional search fees. 


Form PCr/ISA/2tO (continuaiion of first sheet (I)} (July 1991) 


International Application No. PCT/GB95/ 00566 


FURTHER INFORMATION CONTINUED FROM PCT/ISA/210 


Meaningful search not possible 

II.) Obscurities,... 

In view of the definition of products by means of their biological, chemical, 
and/or pharmacological properties, the search has to be restricted for economi 
c reasons. 

The search was limited to the compounds for which pharmacological data was 
given and/or the conpounds mentioned In the claims or examples, (see guide- 
lines Part B, Chapter III. paragraph 3.6) 


mB^mmsf (jp) «2) ^ ^ ij^ |^ ^ ^ (a) nmmwrnm 


(SDInta* 
A61K 


AED 
ABE 
ABF 
ABG 
ABN 


FI 

A61K : 


AED 
ABE 
ABF 
ABG 
ABN 
OL (^16M) 


(21)fflg## 


(71)IHSA 

000003126 






¥j«8<P(1996) 3^280 


JlCM»fftfflK)8«<H=Ti 2#5^ 



(72)I8M# 

UlT 1#i 


#B3P7-76175 


=F3SR«liTpJia!1144#i6 =#«ffft^ 

(32)«ifeB 

¥7 (1995)3 M31B 


m^m 

mmmmm 

B* (JP) 

(72)5e99« 

m m 






jp7(1995)3miB 




B* (JP) 






fSIIRi!aiTWC»ii44#«i =#jKflEfl:^ 










(54) KSW©««t] SfiSBIRilW**J:t«-n£^lS^^tbT^^t5*X*yA-eA2a«Si| 
(57) mm (<g±t) HffeSfHtLTWffl-e&S. 



1 o~C3oT/V^/WS; R3, R4. Rg. RgliTk 


inmi] (1) litu 
lit I] 



1^. fiiST/V*/l'S, - (CH2) „C (=0) o 

- (CH2) „0C (=0) R^tfctt- (CH2) „ 
N (R7) (Rg) ^tpU Rjtt-'^nyyM^, 7x::: 

(O) -S (O) 2-. -N (R7) -C (= 

O) -C (=0) -oc (=0) -c 
(=0) N (R7) -N (R7) C (=0) Zl 

OWT/l'^/VSSr^L. Rg. R4. Rs^JitFRettP- 

7/V=3r/V75/S. <SiR7/W*/^/V7 5yS, (£ift7 
;i'*/-r/V3|-=3f5/a, |SiS7;i'^r/w:^/u*=>'P75 / 
S. 'li;gi7/u*/i';^;i'*-;i':*-*'>S> <Sgi7;i'3dr-> 
/VS, t Knari/<6iS7/l'3*->;vS. <£iei7;l'+;l' 

fiiR7/v*/-fyi'S, *;^JR^->/^S, */w<e^ 
/vS, /^p^^yli^*fcHy^oyy^b^SiK7/^^;^SS: 
*U R7*JiU!R8ttl^-t>t<ttM'5^oT*^g^^, 
<£iR7>'l'dr/WS4fcli-CH2CH20HSr*U nl4l 

inm2] -«iS;(2) [jb2] 



JSiF, ®igi7/u*;vStfctt- (CHj) n-N 
(Rjg) (RJ Rlott^^^yyJg^, ijjVif. 

^ t ii lis J3 i imScro 2 tte^^^ LT t> i V 
^lOi^hsoo. tt®-Ct^tttTV>TfcJ:v>7yv:*- 
/I'SSr/T^U Riii3J;t;Ri2ttlf-t)t<ttM)io-C* 


75 /S. *i6S> ffiiR7/V=>*i^/H4fcl±tKo* 
v'{SiR7/i'3dfi//uS^^-f, Ri3*jJ:r;R„(4|^-© 
tfclt^^j:oT*^M^*fcriffiS7/v=¥;i'SSr/T^t, 
nttU^f>6©Si:$rSto fcfc'U Rn*5j;U!Ri2dS 
tt>l^7k^JS^-efo5^lCRio^^^^Scl 2. 1 4. 

[»*«3i -jRs: (2) nxmmm'f: r.o^^^ 

0A^f>2 2©a^7/l':af;vs^ R^^iSXXJ^R^^ii 

mm5] mmmmmtcmm0ixh?> 
mm 4 m<omi3iix//tititmMo 

looo 1] 

LA^mt) B^JtcHtS. $P><cSfL<tt. lie 

i^. 7w^^-. i^jiiitoiLtfiw, ^t^ns 
LA2iat^jiciit5t>©-e*)5. 

[000 2] 

nxv^S. W#ti7'n;^i'^<7yS^ySi3J;U!n-f'3b 

mmi-^<^b\^mmMmthx\<^i, 

^^T^^5„ rcOPLAaWllt^PJttT'a;^^'^^?^^'^ 

»i#*n-CV^5. PLAalflt^ilJWft^iJief^llcBILX 

f the Future, 15.1«)(l990);Mritis and OaiBtis 
iii.36,l»(B!l3);hii>loaI(dv,lZM 

PLAjBt^Jtt-Ctt. p-yn^-7xti//l/ 


[0 0 0 4] (i) T'«$n5ft-&i)©>P 

ilTV^5roi4, fe^ffi*s/7'7-15!|Sf [CS265355, DE21 
14577, EP423764, DD255999] > mAMM^ [Collect. C 
zecLChenLCommun. 41. 3628(1976)] , fji^l^MM [M^ 
■its, 79, 1378(1959)] t£ifVh*). (1) Xm 

hm^wK p hA:,m.mm^tz 1 1*±< » 

[0005J 

o^mbfi. m^(om-^tii mmm-<ihib 

*nrv^S. Li)^U m^-r*tim(D^&k^ti:oX 1 

mcm.ucyur7—^. 7%y—^. y^N*— i 
mpLA^m^^imicm^'xm^nzu i<omi 
x\ mpLA^mmt^ti. §'mmms\cfj: 

5 i:#if)nri/^S [Scand. J. Gastroent. , 15,5B(B 
0) ; Digestion, 52,232(1992); haalM Jnml 
of Pancreatology.8,l!7(lSJl)]. LtfoT.Bf* 

I immz-^im^tiPLA^mmmmxhi 

mt^hhX\>^^\>\ tfj:bh:^m\-i. iMmi I 

mimm< mfb p \.Ajs.m(nm^m}it 

[0006] 

«l*t5fcfel^#<©{k-&it«!i«r^^ffflit-C#fc. -tit 
P>©rt, OT('/T^t^.|.«^P««:j55a6<]tt55H'^P 

[1] HSS; (1) Hb3] 

[0007] 
[ft 3] 



Ji^, <SiK7;v=Jr>'i'S. - (CHj) „C (=0) O 
R7, - (CHg) „0C (=0) R^ifctt- (CH2) „ 


i<, ii't'©ttjt©ttfil^H@©-0-. -S-, -S 
(O) -S (O) 2-. -N (Rj) -C (= 

O) -C (=0) -oc (=0) -C 
(=0) N (R7) -N (R7) C (=0) Zfi 
Zlife-a-ii^p>§^$n5ig^$rtLr'bJ;<. iff 

^r-tS«igT'fc5>*^ LTV^T^J iV^^^ic 1 0 i^P, 3 

OOTyl'^/USSr/TL, R3. R^: RgioiT/Relil^- 

h\.<\tm'oxmm. *i^s, =hns. r?/ 

7-'V=Ss^>'V7?/S, fiiR7/^*/'^'>'^7^/S, fiiR7 

fi. ffiia7/V/:^f/vx;v*=yP:tdri^S. {£Si7;i'3^-> 
/I'S. fc Kn^rv'ffiiS7>'V:3dri//L'S. fi^7/l':3f/v 
S, fiiK7/v*/'f/wS, */1/jK^->;vS. 
/>S. /^n y yJS^ t •J'>'ftfii»7/i'=SE-/vSiJr 
R7i3j;t;R8«:ia-t>t<H:m«oT*5^1g^, 
ffiiR7/W*;l'Stfcfi-CH2CH20HSr/T^U nttl 

m t Lxt^t^ t^:^t^'} /^—^A^mmxh »> , 

[2] -iS^ (2) [ft4] 

[0008] 

[ft4l 



IS^, fiiR7/v^;vS*fctt- (CHg) n-N 
(R13) (R14) ^^l-^ Rio^^^n^^^m^. 

^*fcl*l1B43j;tm»©2fiie^*lrLT'bJ;v^^|g 
S:ioA»f)30©, il«-efc^^«^L-cv^-C'{)iv^7/i'=5f 

yl-S^^^t, RiiJoJ;t;Ri2ttl^-tL<l4*)£-oT* 
MW-^. c^hnS, 7 5/S. 1SiK7;v^/v;^;i'*-;i' 

7? /S. imm. fiSi7/V3drv'/VS^fcllt Ku^ 
i^mr/^^^'y/^m^^^-fo Ri3*5iu:Ri4H:|l-© 
tfeH:l/ioT;K^IS^tfctti£SSi7/i'='f/vS^/T^t= 
nH:lA^t)6®SS6:Sr^t. fcfc'U Ri,:fcit;Ri2as 
i:tJ-*^K^T?ifo5li^K:Rio^K^»l 2.14, 
1 6*fcl±l 8-e«t«i©E«7;V!3f/i/S*3J:Ot^>S7 

t$^At^^««^«fel«©ma^«)lc^f^$^^5« 
[0009] [3] -jRa: (2) ©xasss^M^. R 

io*5^^ic 1 0 i6>5> 2 2 ©iI«7;l':^r/US, R^iife it; 


[0 0 10] [4] [1] ~ [3] ©V^filii»(cE« 

HJiisJs, mttcmmmm<om 

[00 111 [5] mmmm-iitti^m^ 
■efes [4] f2«©i^K*3±t;/tfcttf&Sfif|-e&5. 

[0012] 

mmmmmm] bit. *?g?^5r*^irPiSi(ciKS! 

t'S. -flS^ (1) icj3V>T-C02R,©;*--'VHSc(co 
R2S, SR2SA5, (2) tteV^r-COj 

R9©;«-;l^h®cORio, SRioSdSfffttSrtdSfi 

[0 0 13] R2, Rioi^^^^ttl 0*^"b3 0-pfe 
5, »4L<(i^«5lO!5^F,2 2T?fc5, 

iftS©ffit©ffiit{cx-r /Pig-g-Zj: if % 1 W tx t i 
2j@K±©ffSl4gttfiTSr/T^t. R4V Rgtt* 

[0 0 14] in vitro-?© PLAjSSStt^W^tt, - 
)ia!S: (1) ttl4 (2) ©RitfcltRgdSTK^lS^CD* 

T/U'^i^/l'S, - (CH2) „C (=0) OR7. - (c 
H2) „OC (=0) R^fc^l/Mt- (CH2) „N (R7) 
(Rg) Rgi: LTfl*^J5^©ffi, (g;Si7/^^y^£ 
tfcl*- (CH2) „-N (R13) (RJ ^ii:'©?^!?: 

[0 0 15] -ss^: (1) f fctt (2) (DurnxmL 

[0 0 16] (1) ffctt (2) ic^^v^■r. 

R 2* fc 14 R io'^**f^W Ji^si i: LX tlx v'/vS, 

'<y*'T->/vSv -^^tr-V/vS. '^y^'T->'/vS, t 


•rv-yvS, 1 2 -i-fj^n- \ 7T'yiv%^ 1 4 
^^f-T'^yvS, ^^;^r!JyV'S. 1 2-i^^'n'^^v' 
/wKx-^/l^a, IH, IH, 2H, 2H — --f^T^y 
}Vicxi=f'y)\'%. 2-t Kn=3fV'^artxv';vS, 18 
-t KD*i/;^-^':?Tv'yWS, 1 6-^ h^i^^^i-tx 
v-zwS. 14-:/h=3fi/r h7rv'/i'S, 12- ('^dr 
Vyw^;*-) Kt'^/vS, 1 2- ('s3fi//v;^/V7.f = 

[0 0 17] 12- {r^^=y!\'7.^'ts~)V) Kt^-WV 
14- (N, N-v?y^/L'T5/) rh7T^//'l' 
S, 14- (N— ^^>'-'W75/) rh7Tv'/l'S, 2 

^'/H. 16- (xhdE-v*/u#=;u) 'Ndftriz/v 
16- ^;w^=^r'» --=Jff-T-WvS, 2 

- (Kr^yf xf-/wS, 12- (T'^'/'T 
/W7$y) Krv'/l'S. 12- (N-^^-WW (--^^f- 
y'r;i'7$/) ) Kt:/;uS. 16- (N, N-i^>^^ 
/i'7$y*;i'!i^=^;i') ^:5rtTv';vS, iivAi^^^. ^ 
^"ffU -Z-'i i^/wS, 2 - ( 1 2 - o n Kt i^yv 
it^f^x) x^/vS, 10- ('ry7'ntr;l';t^->') 
/vS, 1 -x^/u- 2 - ( KTi';v:*-^'» 

[0 0 18] tfz. -m. (1) isit; (2) 

R3, R4, Rg. Re, Ru, Ri2©ffiiR7/l'^yV7$/ 
S® i ^ f-;t'7 5 / xf^/i'7 ? 
/S, 7'of>'V75y'S, yf-/l'75yS. 's*->/l'7 
^yS, i?y^>'U75/S. y^;vx5^>'V7 5/S, 2 
-;«f';vyntf;U7 5/S/j:^a5^tf55il. t Kn^ri/ 
{giS7/V^/V7 5 /S©;ftfi:6<)^£0ili: LT(4, t Kn^f 
i/;<^/V7?/S, 2-t Kp^v'x^/v7$/S. 3 

- fc Ko ^i'y D tf-'V7 $ / 4 - 1 K n ^i/-:fi->v 
75 /S, 6-t Kndf->-.df.i/yv75yS, n, N- 

(2-1: Kn^ri/'xf-yv) 7$y'S, N, N-K';^ 
(4-t Kndri/:f^/l/) 75/S, N- (2-t Kn 
dev'x^/^) -N- (4-fc Kadfj/:^f^/w) 75 yS 

[0 0 19] ^W)V-)}/y(/v7%/&<o^WWmb 
LTli, 7-fe9'/v7 5yS, 7'n/V-i';v7 5/'S, y 

<SiR7;>* y ^ ivt^'y^tomftim b LTtt, 
7-th^E^i//V'S, -fxiAM/^t^'y^. ■^^MA'it 

>\'ii:)V7.>\'t--)V7^J'^(n>^'^Wi.'S\h\.X\t. y^ 
;v;^/u*::i/u75/S, x^yu;^/V!lt:^yw7 5/S, y 
o tf;l';:^/V*r:;l/7 5 72, ■:f'f-A^7.A/t^~)Vr 5 y 

S, '-=^->;i';*yi'3j^-;i'7 5yS*ifi5*ifb*t, (Si» 
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[00 201 t K n dri/{£S7/V3 ^ v';>Soflr<*:6<)^« 

'^/DiK^^i/S, 2-t KB=Sf->:/'hdf^i/S, 4-tK 
ndri/yhdrv'S, 6-fc Kn^i/'vdf i/;l':^dt-v'S)'i 

[00211 ±|e-jRS; ( 1 ) x^^^ii^^c^thmm 

mt\.x. -m (1) rofl:-a-1S5d5*/w^xi6/iif©K 
if©&iu&. 7y*=7, x^^wr^y. i;xf-/i/T? 
ztt^x^. -f&^ (1) ©{b-&ti)i57 5y4ifwffis 

[0 0 2 2] iiiT(c*i6^w-«f^: (1) xmnm 

(1) 2- (Tv/;l';i-drv') mm 

(2) 2- (K7'i//v;i-=^-» 3cm«l6 

( 3 ) 2 - ( h y 7'i//i';r#i/) 

(4) 2- (r ^7rv//^;t^-» mm 

(5) 2- (-;v^7'■>/^:^-=^v') ^a§ss 

(6) 2- (^ii-fT'yj^:t^'y) mm 

(7) 2- ('v>^^Ti'/i':i-=sff) mm 

(8) 2- (:i-^^'7'i'/W:a-^E-» 


(9) 2- oi-'fi^jut^i^) mm 

(10) 2- (v='i^jut^^y) mm 

[00231 (1 1) 2- (■^^f='iy/\'t^i^) m 

m 

(12) 2- (hy7='v'/v;r^i^) SSffiJ 

(13) 2- {.iri^^ jX't^'y) mm 

(14) 2- (=V';^ry/i';i-='E-i/) 

(15) 2- (14-x^yi/^^rtT^^;l':tdF-» 3cS 

(16) 2- (IH, IH, 2H, 2H-'^r^T*7 
/l.;^-07'';//P;f:^^i/) $S«» 

(17) 2- (1 6-fc KndE-i/^*f-7'->;V:t=^ri^) 

(1 8) 2- (1 6-^ V^'y^^iry^i/iVt^i^) ^ 
ESS 

(19) 2- (3-fc K^^e■S/'^.^f■T'>/^3|-i^^i') ^ 

mm 

(2 0) 2- (;i-^i'7''>/I.;e-^r-» -3-=hnSS 

m 

[00 24] (2 1) 2- ('^^tTi/>'^3^:^ri/) -3 

--vnmm 

(2 2) 2- (--^dE^-y-T->>'W;^-^f^i/) -3-7 5/^,1. 

m 

(2 3) 2- ('>-:aftT->>'V:a-ipi/) -3- (pif^/V7 

$y) 

(2 4) 2- ('^dft7^i/yv:t^i/) -3- (2-fcK 
n^->'x5^;U75y) mm 

(2 5) 2- ('-='ftT->>'W;a-^'» -3- (7-fe^/V 
7?/) 

(2 6) 2- (-^^-y-xiz/V^J-^i/) -3- (^f^/UX 
yV*=yW75>') gfStSI 
(2 7) 2- ('>.dE-iJ-7''>;l':*-*-» -3-tKodft/ 

(2 8) 2- ('^=¥tT'WV;t*i/) -3-;>»h+'>^ 

(2 9) 2- ('^^•y-f^i'yWii-dfi/) -3- (2-tK 

(3 0) 2- (->.drtrv'>'V:t=Jr-» -3-7-fe'?^/V^ 

mm 

[00251 (31) 2- (^^-^Ti^'^t^^y) - 6 

-\iYniri/mm 

(3 2) 2- (^^^T-^/V^j-^'V) -6-t:Kn:^f-> 
(3 3) 2- (--^^f^y)Vt^-y) -6-;ib:^->^ 
(3 4) 2- (■^^■y-T->/V;«-^v') -6- (2-tK 
(3 5) 2- (^+-fxv'>'W:t*v') -6- (4-fc K 

^^^'y^v^i/) mm 

(3 6) 2- ('>v=3f-y-7'S/;V:«-*^/) -3— >7y$m 
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m 

(3 7) 2- {'^if-fT'i^/Ut^'y) -3-*/Vd?*i/ 

(3 8) 2- (^dr-t>-r'>;V:*-^-» -6-*;W<^^>f 

(3 9) 2- ('sdrij-rv'yv:^-^^/) -3-7-feh^-> 

mm 

(4 0) 2- (-^=¥trv'/v>)-^'>') -3- 

[0026] (41)2- (--•^fT^iZ/^t^i^) - 
3, S-i^^'nn^I.SS 

(4 2) 2- (-<.drtT->yV:tdf-» -3-tKn+i/ 

(43) 2 - ('Ndf tr i/;V:t^e/) - 3 -^^ n d3c.& 

(4 4) 2- ('^.^tr-i'yV^^E-V) -3-/^A^a. 

(4 5) 2- ('^^■!J-Ti^/V:t=^f'>') -4-t Kci^fi^ 

(4 6) 2- ('-^■tl-rv'-'i':^^^^) -S-^nn^E 

(4 7) 2- ('^•dE-!}-7'i/;V;t*'» -5-7;V;i-D^ 

(4 8) 2- ('>.^t7''>yV*+->') -5-:j«^/V$& 

(4 9) 2- ('-*tT'>-'V:t*i<') -5-r?/SS 

(5 0) 2- (--^:aftri^/W;t^-» -5-kKn*i/ 

10 0 2 7] (5 1) 2- ('vde.i)-7^i//i/:J-di^i/) -5 

(5 2) 2- ('-=^tr^//V;i-^E-i') -5- (^nn/c 

f^/v) mm 

(53) 2- ('-dftf^^/y^3^^^/) -3- (n;7/i' 

(5 4) 2- (^^i-y'i^/Vt^i/) 

(5 5) 2- Uf^Ti^/^^t^i/) -6-=.\-um 

m 

(5 6) 2- (2- ( K7'v'/V';t^-» 3:h^r-» gcB 
(57) 2- (18-tKn:^r'>(;*-^^'7'i'^V:^-dE- 

) mm 

(5 8) 2- (12- ('^+i<'/^^3^) V7'izjU:i-^ 

iy) mm 

(5 9) 2- (12- (^■3(-iy/\^^Jl't^=-Jl') Ktv'/I' 
(60) 2- (14- (N, N-v?^^/VT5y) Th 
[00 281 (6 1) 2- (2-:t^yK3'>/l':^-^ 


'>) ^ASSS 

(6 2) 2- (--:^i>-^5//W:t=3f-5/*>'V>K~yi'p( 

(6 3) 2- (16- (xhaf->j!7;U:}?=i;U) '^^rtr 

(64) 2- (16- ('^•*f-y'l';l':tdr-» --^tr 

v'/v;i-:5f-» mm 

(6 5) 2- (12- {-^9 ;^f\^T%J) KT^^;V:t 
(66) 2- (16- (N, N-i^:/f'/l'T?/*/U45 

(6 7) 2- (-^^f-r*-2-'r=;l':tdrv') ^.l-t 

(6 8) 2- (2- (T*/-r-'^3^^v') ih^i/xh 

(6 9) 2- (2- ('s:^rtT'>/l'3|-^r-» xh;Jr^/) 
-3-t Kp*v^S§S^ 
(7 0) 2- (2- ('-:^f-TV4':«-=^ri/) ^h^i') 

[0029] (71)2- (-^dr■^^7'v'/^i•dr■» $,| 

(7 2) 2- ('s:^f1>-T'>;l'3|-=^'» $,&#Kxh=^fi/ 

(7 3) 2- ('-+tr->;w:*-:^r-» SS#S6'-*ty 

(7 4) 2- ('-:^t7^V/W;*-=^-» SSSKN, N- 

(7 5) 2- (->*tri//V;i-^r-» SE#»N, N- 
tr;^ (2-t Kn+i/x^;V) 75>'x^/V 
(7 6) 2- (y7-;V:^-4r«» 
(7 7) 2- (7r/i'^i//V';«-=^i') ^StB? 

(7 8) 2- {ffy^^i^fy^)-^^^'^) mm 

(79) 2- (10-7x ^)Vr'y)Vi^^ -» ^S^S 

(8 0) 2- ('-=¥f-7^v'/v^;t) 

(8 1) 2- (:i-^^r->ywf^:^-) mm 

[0 0 3 0] ^ifc. se3ferogff«OJST-15i?gLfcJ;5lc. 
(1) ■C«^tL5<b^tlC0^ICI4^^^{t:'&ti;65t 

tiTvVj:v\ Sfc. -^^ (2) t?/T^$ti5W*352io 
<tofil*«3®ft^!^llli, ^^/£{l:-&feT-&s. -IS 
% (1) fcitf (2) ©{b^ifett, fS\7Lmx^<r)-m 
^fel-iOSigSiiS. -jftit (3) [^ks] 

[003 1] 
[ft 51 



(St, X, R,; R3, R4, Rg, Rgli-^S (1) 
oii^tl^t. ) -e^sns^b^ifejc, H»a (4) 
Wfc6] 
[0032] 

lite] R2-0H (4) 

wt. R^it-igs (1) (om^tmc, ) -^^ti 
iit^<^i-^kA (3) v^^h^it-^m^^Lxo. 

2~10. o^;H:, J;t)^J*t<ttO. 5~2. 0* 
/l^, $?)l^»tt<ttO. 8-1. 5*/W*!nix., $ 
P,tKy7x=;V5j;;^7^ySr-JlS:S (3) 
it^mcMLXO. 8~2. O^/Uft. i»)SftL<(t 

1. o~i. 2f:/vm±xmm^mm^h^\''fi 

mt. 7:/i^i3/v^^y^i^^^/i^^-ISi^ (3) T'« 
$ti5)ft-a-!^(cJtLT0. 8~2. J;!5$ft 

L<i4i. o~i. 2^/ummrLXMx.s.it^i^t 

:Lb\^i:'0. -jSS (1) •t?«$lt5<b^?r»5^i 

[00 3 31 ^©S^Stt- 3 O^Pb^mit^mikKO 

mmmT<omxnbix. mL<\t-5~5o 
©fiisi^^f Lx^mmm e> «®jiis>!t < . 

[0 0 3 4] *fc, -^S: (3) m (4) t?*^=it5 

\t. mmmmm\>^xmL±mmmtzzt 

mtL\>\ a«I«;©Sfil±*7A^nvhi<77-f 

(2) (oit^^hmmmm^iii. 

[0 0 3 5] ^hK. ■f'aYyv^h\.X. S,6#i!ro 

tSiS^-frSK fflat5*/i'3Ky 
T> DCCtBS§2) , (gilT, C 

^IB-CifeSaS, SftL<{i, 0. 8-1. 2^4T?3!) 
5. jgSlfel^fCISJtSJDiV^iiS. THF, x^^yl.x-T' 


tL<\mumx'hi>. 

[0036] $P>(C> -/gS (1) fciOt (2) T-«J 

[0 0 3 7] mmommi^mmmmmi: l 

(1) :fcJ:U! (2) TS$n5{k-&!g!!tDtl 
1 P fofc ») 10~5, OOOmg. If ^ L < ttlO~l, OOOmg 

[0 0 3 8 1 mmcmi>m^^ot^mmcm 

[0039] 

immm sk-r\zjf:m(ommtLx. it^mm 
mmn<ommi3i:mmmmm\fxm\^ 

i^(OX'ttti:\>\ 

tUf'-'l'Kp'^/H. 0 0 •5r*y-;H. 0 9g, 
h!J7i=/>*;^7^>'l. 8 1 gfrTHFl OmKil 
SftPU 7/i?*/W#V»i?3:^/H . 3 0g©THF 

3mi^?«^}gTu gs-ci^w^ituc. mm 

L. SSl'n — -^Jf-tJ-yS 0ml SrJ)P;i-C;«.7-;/vJy^' 
LX^^mmi^ LXm . fflJKSrSffi UTM© 2 - 

*7Ai'nvh^r77^- mmm:m=^i-j^/n 

—^^i-y=l/5) X-nmu 2- (rv'/v^t^v') 
f^mm/^/^l. 7 8g$r'f|/t, NMR (CDC 
I3) Sppm:7. 77 (IH, dd), 7. 42 
(IH, d t) , 6. 8 9~7. 0 2 (2H, m) . 
4. 00 (2H, t) . 3. 88 (3H, s) . 1. 7 
6-1. 89 (2H, m) , 1. 2 7-1. 60 (1 4 
H, m) . 0. 8 7 (3H, t) . : ftm 

[0040] mm 2 2 - (fi^f^t^-y) 
mm^ix'^hhtzit^i^i. 7 5g?^^^'y-/i'3o 
m 1 mm u $ Id 1 0 %mi\:i- v y M^mm 5 
m 1 imx.x5 or^xzmmLmT^mttz, m 
m^mx'p^Lxi^bmmL. vrmmm. 
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NMR (CDCI3) «ppm;8. 20 (IH, d 
d) . 7. 54 (IH, d t) , 7. 1 3 (IH, d 
t) . 7. 04 (IH, d d) . 4. 2 5 (2H, 
t) . 1. 8 7~1. 9 7 (2H, m) , 1. 0 1~ 
1. 7 9 (1 4H, m) . 0. 8 8 (3H, t) . 

1 0 0 4 1 1 mi^ 1 {ciptT. skTmmms 
mm 3 2 - ( h y Ti^^u^^i^) $sM.m^ 

NMR {CDCI3) 6ppm;7. 80 (IH, d 
d, ) . 7. 4 3 (IH, d t) . 6. 9 1~6. 9 8 
(2H, m) , 4. 0 3 (2H, t) . 3. 8 9 (3 

H, s) . 1. 78~1. 88 (2H, m) , 1. 23 
~1. 5 1 (2 0H, m) , 0. 8 8 (3H, t) . tt 

[004 2] mm4: 2- (h'jT^v'yl'i-dri/) m 

m 

NMR {CDCI3) 5ppm; 8. 19 (IH, d 
d) . 7. 5 4 (IH, d t) , 7. 0 7 (IH, d 
t) . 6. 8 9 (IH, d d) , 4. 2 3 (2H, 
t) , 1. 90~1. 95 (2H, m) . 0. 91~ 

I. 88 (20H, m) , 0. 87 (3H, t) . fit 
M.: 4 3-44t, 

[004 3] mUgm 5 2 - (-^y iJ'T v'/W:^#v') $ 

NMR (CDCI3) 6ppm; 7. 79 (IH, d 
d) , 7. 46 (IH, d t) , 6. 9 1~7. 00 
(2H, m) . 4. 02 (2H, t) , 3. 89 (3 

H, s) , 1. 77~1. 88 (2H, m) , 1. 26 
~1. 51 (24H, m) , 0. 88 (3H, t) . H 
^ : 3 3-3 4^0 

[0044] UMf^l 6 2 - i^yfrv'Jl't-ir'y) $ 

mm 

NMR (CDCI3) 6ppm;8. 20 (IH, d 

d) , 7. 56 (IH, d t) , 7. 1 3 (IH, 

t) , 7. 05 (IH, d) , 4. 26 (2H, t) , . 

I. 8 7-1. 9 7 (2H, m) , 1. 43~1. 49 
(2H, m) , 1. 23~1. 33 (2 2H, m) , 

0. 88 (3H, t) , g!^ : 54-56t;o 
[004 5] 7 2 - (^ii-ffi/n^tii-'y) ^ 

mm 

NMR (CDC 13) dppm;0. 88 (t. 3 
H), 1. 26-1. 68 (m, 22 H), 1. 87- 
2. 0 1 (m, 2H) . 4. 25 (t, 2H) , 7. 0 
4 (dd, IH) . 7. 14 (dt, IH) . 7. 55 
(d t. IH) . 8. 2 0 (dd. IH) . gH;^: 5 6 
~5 8'C<, 

(00461 mmm s 2 - (^y^r v) $c 


NMR (CDCI3) 6ppm; 7. 77 (IH, d 
d) , 7. 40~7. 46 (IH, m) , 6. 85~ 
6. 98 (2H, m) , 4. 03 (2H, t) . 3. 8 
9 (3H, s) , 1. 80~1. 88 (2H, m) , 
1. 26~1. 50 (2 8H, m) , 0. 88 (3H, 
t) „ 1^ : 3 9-4 OU 

[0 0 4 7] mm 9 2 - (-^■f^T'y/Vt^i/) % 

NMR (CDCI3) 6ppin;8. 20 (IH, d 
d) . 7. 55 (IH, d t) , 7. 14 (IH, 
t) , 7. 04 (IH, d) , 4. 2 5 (2H, t) . 
1. 87~1. 97 (2H, m) , 1. 42~1. 52 
(2H, m) . 1. 2 2~1. 3 6 (2 6H, m) , 

0. 8 8 (3 H. t, J = 7. 3) , S^: 6 1-6 4 

[00481 %im\ 0 2 - U-ff'yis^ic^V) ft 

NMR (CDCI3) 6ppm; 7. 76~7. 80 
(IH, m) < 7. 3 7~7. 4 7 ( 1 H, m) , 6. 

93~7. 00 (2H, m) . 4. 03 (2H, t) . 

3. 89 (3H, s) , 1. 80-1. 8 8 (2H, 

m) » 1. 2 6~1. 4 9 (3 2H, m) . 0. 8 8 
(3H, t) . 44-46t. 

[00491 m,m 11 2 - Ui-f'yi\'t^'y) % 

mm 

NMR (CDCI3) 6ppm;8. 20 (IH, d 
d) , 7. 55 (IH, d t) , 7. 14 (IH, 
t) , 7. 05 (IH, d) . 4. 2 5 (2H, t) , 

1. 87~1. 97 (2H, m) , 1. 46~1. 58 
(2H, m) , 1. 22~1. 44 (30H, m) , 

0. 88 (3H, t) . a^; 6 7-68t;o 

[0 0 5 01 2 2- ( Ka^z/V^^ri/) gf,& 

NMR (CDCI3) Sppm;7. 58~7. 93 
(IH, m) , 7. 39~7. 46 (IH, m) . 6. 
93~6. 98 (2H, m) . 4. 02 (2H, t) , 
3. 88 (3H, s) , 1. 77~1. 87 (2H, 
m) , 1. 25~1. 5 3 (3 8H, m) . 0. 88 
(3H, t) , i8A : 6 4-6 5t, 
[00511 13 2 - ( v';V;tdr'» SI- 

NMR (CDCI3) 6ppin;8. 20 (IH, d 
d) , 7. 55 (IH, d t) , 7. 14 (IH, 
t) , 7. 05 (IH, d) , 4. 25 (2H, 
t) , 1. 87~1. 97 (2H. m) , 1. 46~ 

1. 58 (2H, m) . 1. 22-1. 44 (36H, 
m) , 0. 8 8 (3H, m) , iliL : 7 4-7 5^0 

(00521 %WS\ 14 2- {-^9 i>T'y)\^t^ 'y) 

NMR (CDC I3) 6 ppm; 8. 0 0 (IH, d 


d) , 7. 88 (IH, dd) , 7. 14~7. 28 
(IH. m) , 4. 07 (2H, t) , 3. 95 (3 
H, s) . 1. 75~1. 85 (2H, m) . 1. 39 
~1. 45 (2H, m) , X. 26~1. 39 (28 
H. m) , 0. 8 8 (3H, t) . iWS: 4 6-4 8 

[00 53] nmi 15 2 - (t^^Ti^/i't^iy) 

NMR (CDCI3) 6ppin;8. 33 (IH, d 

d) , 8. 0 5 (IH, d t) , 7. 38 (IH, 

t) , 4. 17 (2H, t) , 1. 83-1. 9 3 (2 

H, m) . 1. 4 1-1. 44 (2H, m) . 1. 26 
~1. 3 8 (2 8H, m) , 0. 88 (3H, t) . it 

6 6-6 7t. 
[00541 Mffimi6 2- -3 

NMR (CDC I3) 6ppm;8. 00 (IH, d 
d) . 7. 88 (IH, dd) . 7. 14~7. 28 
(IH, m) , 4. 07 (2H, t, J=6. 5) , 
3.9 5 (3H, s) . 1. 7 5~1. 8 5 (2H, 
m) , 1. 3 9~1. 4 5 (2H, m) , 1. 2 6~ 

I. 3 9 (3 6H, m) , 0. 88 (3H, t, J = 
7. 3) . i8;S: ss-eCC. 

[00 5 5 ] nmm 17 2 - ( y^-iy/ut^'y) - 3 

NMR (CDCI3) 6ppm;8. 32 (IH, d 

d) , 8. 0 4 (IH, d t) , 7. 3 7 (IH, 

t) . 4. 17 (2H, t) , 1. 82~1. 93 (2 

H, m) . 1. 4 0~1. 44 (2H, m) , 1. 25 
~1. 39 (36H, m) . 0. 88 (3H, t) . gt 
A: 73-75IC. 

[ 0 0 5 6 J 18 2 - (-.^tr 

-3-t Vn^'>mm?^^^^ 

2, 3-i?t Knar->^,i#Syf-/H. OOgi^l^y 

T LTSja-e 1 WStW Lit, SfSffi felt TSiS 

imu mhtimimiLit, ^^/-f^t^h^ 

ifeSU 3-7-fe l>=^E-v'-2-t Kn^v'^,|,§K^^ 
>VQ. 9 9gSr#fco #?)nfc3-7-feh=^v'-2-t 
Kn 0 . 9 9 g . 'v^rtr * J -/V 

I. 14g. by 7x=;v*;^7-f yi. 23giJ:TH 
F10ml(C^)SL. 7yv'*/l^*>'gev?3:f^;l'0. 9 
8gCDTHF3ml^^}BTU ^jt-eH^KS^t 
fc. 

[0 0 5 7] itffgJSU ^fflJ:n-'^:^ty5 0ml 

mmLxm!r>2- {-^^^T'y>^t*:'y) -3-7 

*t:^=i/5) TSSHU 2- ('v^t-tri/;!':*-* 


-3-7-feh:!riySl.§Kpi5^/I'^J:l. 7 4g# 

fc, :iJtSr;<>S'/-/nomnc^«¥U $e)fc2 8% 
■f MJ!?Aj< h+->Kro^(^/-/W^ffi8mlS:JDx. 

{cLfcS. ;»t4<0;itlcfcltrSSi^/VT-ttffiL« 2- 

yvSrl. 5 7 g#fc„ 

NMR (CDCI3) 6ppm; 7. 38 (IH, d 
d) , 7. 14 (IH, dd) , 7. 0 3 (IH, 
t) , 5. 92 (IH, s) , 3. 98 (2H, t) , 
3. 9 1 (3H, s) , 1. 76~1. 87 (2H, 
m) , 1. 26~1. 45 (2 6H, m) , 0. 88 

(3H, t) . m-.mm. 

[00581 %W\ 19 2 - {-^^i-rv/vt^v) 
-3-hKP*'>SE#lfe 

Hffififm 8-e#&tl,fc^l2-g-«)l. 5 5g«rpi^'/-/l'3 
Om 1 XZM^U $ f)»Cl Q%-mht-f b U ^h^lfmL 
5ml5rSD;tT6 0t-T?4^raji^LSD*5>»bfco 5 

Sfi|LT2- (--^f-T->/l-:t=¥i/) -3-kKn^v' 
3fm#Kl. 3 7g^#fc. 
NMR (CDCI3) 6ppin;7. 63 (IH, d 
d) , 7. 1 3~7. 1 7 (2H, m) , 4. II (2 
H, t) , 1. 81~1. 92 (2H, m) , 1. 25 
~1. 46 (2 6H, m) > 0. 88 (3H, t) . jH 

9 2-9 8t;, 
[0059] mm 2 0 2 - ('^^f-7'i/;v:i-dri^) 
- 3 - (pt f-f^7.iV%~)V7 % ; ) 
3-=hotyf^yV8;^^/H. OOg, 'sdE-tf'*/ 
-;H. 23g, HJ7a:=/U*;^7w>l. 33gSr 
THF10mllC®j5?U 7y^;*;l'!K>Ki;xf-;l. 
0. 8 8g©THF3ml@«%igTU Sfi-Cmffl 
^??UCo «ffi§^iU SStCn— ^=Srt>'5 0ml^ 

jlii LTSiiic^ y 2 0 m 1 mxxm u % 

J^«C«jaL2- ('v^-tf5/;i/;^-^fi') -3-= ha 
SStK^^/wSri. 9 7g#fc, ^©^b^tiSrSSa: 
^/VC^ftlU 10%Pd/C 0. 0 6gS:JPx, t 

«Efii!®L-C. 2- ('^drtTV/;V;^-^v') -3-75 
/^.t§K7i5^/H. 8 8g^^|fco 

[0 0 6 0] rtitchyxf^/uT^yo. eegSrJu 

XL, ri^lc^a^*/^A2 5Inl^Sr^^ltT^*?U 
Lfc. p«^'y;^;l'*>»^'o5 KO. 6 6gSr^nn* 
/uAlOmll^jgftfLTjBTLfcg. 3 05>ffl«j$t 

fc. mm^i!FmL. wmmLxt- (r-^^r^yiX' 

t^'y) -3- (;'f•/^;^;^;^^=^/^7 5/) 
^/w«r#fc, c:^^^rp«^'y->'^3 0mHc^^fL, 
jci o%*i6{bt f y -^AtK^S m 1 «rJnx.T 5 ot: 
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fi/ivt^'y) -3- (7t^/v;^/nt>-/v75y) 3cS 

tK2. 18gi&#fc. 

NMR (CDCI3) 6ppm;7. 80 (IH, 
d) , 7. 78 (IH, t) . 7. 23 (IH, d) , 
4. 0 3 (2H, t) , 3. 0 8 (3H, s) , 1. 8 
0~1. 90 (2H, m) . 1. 20~1. 60 (2 6 
H, m) , 0. 88 (3H, t) . i»A : 92-94 

■c. 

[006 1] UlStaj 21 2 - ('^^^tr 

2-t Kndfv'-3-;' b^i^SSK^^/H. 00 
'^=¥f-T*/-/'H. 33g, l-y73:=i;L'*;^7 
-f^l. 4 4 g^THF 1 Om UC^iSfU 7/i/*;l' 
3j?yKt;3:^;H. 2 0 g©THF3mlg^SSr}aT 
L, S?iT?lltilJtj$bfc. SESilSL, aaiCn-'s 
irf-y 5 Om 1 SriP^T:^75'5^:^^'LT^?§flg^*»ii 
Lm§. SISSrSilSUTSiil::^^'y-/i'2 0mlSr 

JDiTSif L, 7iC?^t(Cjli§L, 2- ('sdftTi//U;i- 

^fi/) - 3 - ;< h ^'y$:mmi' ^>^^ 1 . 7 6 g 

NMR (CDCI3) 5ppm; 7. 32 (IH, 

q) , 7. 0 1-7. 23 (2H, m) , 4. 0 1 (2 

H, t) , 3. 89 (3H, s) , 3. 86 (3H, 
s) . 1. 73~1. 84 (2H, m) , 1. 26~ 

I. 5 6 (2 6H, m) , 0. 88 (3H, t) , K 
A: 3 2-3 3^0 

1 0 0 6 2 1 %m 2 2 2 - ir^^'i-T'yA^t^'y) 
-3-^ h=*r->^ES^ 

%im2Q-Qmi\'1t{t^l. 7 0gSr^^'/-/V3 
0mHc|g«?L. ^5fetlO%*»^k-*-hy!>A*i§« 

5ml Sr^Dtxe ot;T?5^ra^LTin*i*«PLfc. 

iSfe. ftJSLT2- (-^=^rf-f'i'/W:«-dE^-» -3-;tHdE- 
V^StSl. 6 9g«r#fc. 
NMR (CDC I3) «ppm;ll. 59 (IH, b 
s) , 7. 74 (IH, q) , 7. 1 3~7. 2 0 (2 

H, m) . 4. 26 (2H, t) , 3. 91 (3H. 
s) , 1. 78~1. 91 (2H, m) , 1. 06~ 

I. 5 4 (2 6H, m) . 0. 88 (3H, t) , 1 
^: 6 2-6 St, 

[00 6 3] 2 3 2 - ('^^U-T v'y^J^^v') 

-3- {2-\ivu^'y:^v^i^) ^mm. 

2- -3-fc Kn^^fi'SStK 

;<f-/H. 1 8g, */T-fef-;V3:f^Ui/^!;3-;P 
0. 31g. by 7x:::/^/J^;^7-^y0. 79gSrTH 
F 1 Cm 1 lug^U 7/i^*;V#y®i^^^/W0. 6 
3g©THF3inl^?S!^}STU ^fi-Plltraj8#L 

(SM^iE: n-'vaE.ty/Rex^;l,= l 5/ 


1- *10/1) {CiOi&SU 3- (2-7-fef-dri/x 
V^'y) -2- ('^*t7'Wl':d-*iX) ^SSKp'^yV 

1. 4 1gSr#fc. riiSr^^y-zi'SOmnc^jil 
^ b 1 1 0 %*6feft:>- h >J 5 m I ^Z. 

2- {-^^"^T'yf^-t^'y) -3- (2-fcKB^t-v'i 

NMR (CDCI3) 5ppm; 7. 77 (IH, 
m) . 7. 19 (2H, m) . 4. 2 9 (2H. t) , 
4. 18 (2H, t) , 4. 03 (2H, t) . 1. 8 
0-1. 91 (2H, m) » 1. 26~1. 46 (26 
H. m) , 0. 88 (3H. t) , jH^: 7 1-74 

[0064] mm 2 4 2 - {'^^^f'yi^t^i/) 

2. 6-5?t Kndf5/$SSKp(f-/H. OOgi-^dr 
•i>-7''>/l'7>'l'=->'H. 4 4g, H;7i=/l'3}^;^7-f 
Vl. 5 6gSrTHF10mHC^ft?U 7yi^*/VJj? 
ySv'il^yH. 2 0 gCDTRFSml^^S^iSTt 

fc„ ^ja-eii$rai$t. !^)§iiL< ^/y*^/^*7 

-^^'D■T^^^77-^- (JgM^aE:l^i6:t^/i'/n-'^ 
^•9-y=l/5) t?*SSL, 2- ('^=*-t7'-y;l':i-+ 
- 6 - 1 Yv^'y^mm ^/H . 5 3 g Sr# 

NMR (CDCI3) 6 p pm ; 7. 3 0 (l H, d 
d) , 6. 57 (IH, d) , 6. 3 8 (IH, d) , 

3. 98 (2H, t) . 3. 9 3 (3H, s) , 1. 7 
8~1. 83 (2H, m) . 1. 42~1. 60 (2 

H, m) , 1. 20~1. 40.(24H, m) , 0. 8 
8 (3H, t) . iH;S: 5 2-5 3'G. 

[0065] 2 5 2 - (■^ic^T'y>Vtir'y) 

-6-t Vui^'y^mm 

%m\ 2 4 T-# 1. 5giSr;<^'/-/V30 

m 1 Km u ^5 & c 1 0 %if.mt-r V y ^ j^imm 5 

ml S:Jn;tT7 0t-e4l$ffia«!LTJD*i>ftLfc. S 

mmmmyixmLtu mf^umTk. 

aiiUT. 2- {-^^"Tf'yj^t^'y) -6-tKn^ 

v'^.itKO. 8 9gS:#fc. 

NMR (CDCI3) 6ppm; 7. 39 (IH, 

t) , 6. 7 1 (IH, d) . 6. 4 7 (IH, d) , 

4. 23 (2H, t) . 1. 8 8~1. 9 1 (2H, 
m) , 1. 40-1. 60 (2H, m) , 1. 20- 

I. 50 (24H, m) , 0. 88 (3H. t) . ft 
;S:9 2-9 5t. 

[0 0 6 6 1 %mm 2 6 2- (,t<; 9ri//vir^^y) 
-6-t Kndr-ygcSSSI 

2, 6-i^t Kndrv'^l.SKp'^/H. OOgtjj-^' 
9'f'yf^TJ\^=~A'\. 6 1g. hy 7x=./U*;s;7^ 
yi. 8 7gSrTHF10mllcSjiU TV-'J-ilA^i^ 


24g®THF3ml^Sr}BTL 
tVS Om 1 S:JPx.T:^7->-:i?yyLT;T^Sritj§b 

H^p'^y-/l'3 0ml(Cg!^L. $P>(riO%*gft 

1- by i>A7k^5m 1 i^jDtT? ot;-e5^WMS 

(SW^l: ^'^^*/^A/I,-'^^^iJ■ 
y=2/5) -cttfiU 2- (tf^Tiy^i^t^'y) - 
6 - fc Kd 0 . 5 9 g Sr#fc 
NMR (CDClg) 6ppm; 7. 37 (IH, 
t) , 6. 71 (IH, d) , 6. 47 (IH, d) . 
4. 2 3 (2H, t) , 1. 85~1. 97 (2H, 
m) . 1. 20~1. 70 (30H, m) . 0. 88 

(3H, t) .BM.: 59-6 Ito 

[00 6 71 ^1^2 7 2- (3-t Knafi/-^y 

ty^/i'^p'^^H. OOg, 3-tV'u^i/-^yir 

1. SlgSrTHFlOmllCgjilU 7-/i>iJA':^-y 
i|-:;xf^;H. 3 0g(DTHF3nilig««-SiTU ^ 

Kximmift. mBm^L. mm\cn—^^-fy 

5 0ml ^iDtT;=^75'i^y^fr^^!fe$riSi§LT:^ 

/n-'^=5ftX=l/5) XmL, 2- (3-t Ka 
dfi/-'<y^7'i^/w;t-dpi/) gcSSK;<f^/H. 07g 
ZO:x.:^7-Mt^¥t)l. 0 0g«:p<^'y-/W3 
0 m 1 li^fif $ f) 1 1 0 h 9 AtK^?^ 

5 m 1 mtX 5 0^X3 mmf¥ LM:i^m Lfc, 

[0 0 6 81 mmmx'pmLxi-bmmu 
Vrmim^. iiiau-c«*fc. zh^'j^&o/iiy 

-A*>?>»ie^ 2 - ( 3 - 1 Kn ici^—iyify'i^ 

/Vt^i^) mmo. 9 2 g ^#)to 

NMR (CDCI3) 6 p pm : 8. 18 (IH, d 

d) . 7. 5 5 (IH, d t) , 7. 1 1 (IH, 

t) , 7. 0 5 (IH, d) , 4. 4 3~4. 4 7(1 

H, t) . 4. 30~4. 36 (IH, m) . 3. 86 
~3. 95 (IH, m) , 2. 00~2. 11 (IH, 
m) . 1. 52~1. 62 (2H, m) , 1. 26~ 

I. 4 2 (2 2H, m) , 0. 88 (3H, t) . » 
^: 8 0-8 2*C„ 

[0 0 6 9] ^mm2 8 2 -(2- ( KT^//l'3^* 
V') SSSi? 

t y ^/v^y f'/n . 0 0 g . 2 - ( vfi^A^t^i^) 

x^fy-zn. 5ig. Y^jys.=./vt^;f.7^yi. 8 


1 g «rTHF 1 Cm 1 IZ^MU T'/'y^jV-it^ym"^:^ 
^/H. 3 0g©THF3ml^ffiSr}gTU gj&T?l 
lt^»l$Lfc„ iffigJiU aStCn-'^*f-y5 0in 
\^n7LX7.yy'yy^\.. ^®t)5riSiiLT^§. 
®$:JS^LTaSi©2- (2- (,Yf'y)^'-t^'y) xh 

^'Dvh^^77^- (®M^aE:B^I^!x^;^/n-^dr 
ty=l/5) -eaUL. 2- (2- (Ktv'/I';^-^ 

[0 0 7 0] crox;^r/Hb^«bO. 75gS:/<i'/- 
/VSOmlt^ftPU ^?f>IC10%7K»ft:^^y'>J^* 
SffiSm 1 i&JB^TS 0'C-e3^fflftl$LJD7K5>ftL 

HigfiU 2- (2- (Kf'>'/v;t=^i^'» xh^f-» ^ 
^#«^0. 6 9g«:#fc. 

NMR (CDC I3) 5ppm:8. 18 (IH, d 

d) . 7. 55 (IH, d t) . 7. 1 5 (IH, 

t) , 7. 05 (IH, d) . 4. 3 3~4. 39 (2 

H, m) . 3. 82~3. 85 (2H, m) . 3. 53 
(2H, m) . 1. 5 9~1. 64 (4H, m) , 1. 

25~1. 29 (16H, m) , 0. 88 (3H. 
t) . a;^: 4 4~4 6t:. 

(007 11 %'m 2 9 2 - ('sSrt7'i//l'^:J-) ?c 

mm 

f-:tf-y^/i'^7'f-/H. 68g©THF^}R20ml 

ir hy73i=-/i'*;<.7-fy5. 25g (1. o^l) , 
l-^^^ftr^Z-zU?. 27g (3. OSfi) SrS« 
r^CSJa-C7/t;*/l'#y»t?xf^;V3. 4 8 
g (2. OSft) ©THF12ml^?ri?)o<t3)BT 

«Srn — ■^•fyX:^7yi^yifLXm^mi^LX 

77-f- mmm: n—^-^y/m^^^i'=io 

/I) -CSSiU i«Jife4. 6 7g (IR^7 6%) m 

fc. 

10 0 7 21 ;i©x;^r/V*t:4. 6 7 g^;)' ^'y-/V4 
0ml i: e^:t:Srti^ 6 0ml ©JB^«JC^<^U iixl- 
2Nro7K®{b-f hy!>A*i§a5. ImimXX^ 

-BftSJcKUfco 'Ji,{ciN«KlrJDxT4'ftt-CiO» 
?j:^i:®*T'^^r?^U. Sf^^i-zi^xmu i§^^*7 
ixtti? (SM^j^ : n -^^i-y/m^i-^l'^ 5 / 1 
-»^'on*yUi.) Srfft\ iWifeO. 50g (Wl 7 
%) Sr#fc. 

NMR (CDCI3) appm:0. 88 (t, 3 

H) , 1. 2 2-1. 3 5 (m, 2 6 H) . 1. 4 0- 

I. 5 5 (m, 2H) , 1. 6 8-1. 7 8 (m, 2 
H) . 2. 93 (t, 2H) , 7. 2 1 (t, 1 H) , 
7. 37 (d, IH) . 7. 49 (d t, 1 H) . 8. 
14 (dd, IH) 
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1 0 0 7 3 1 3 0 2 - {-<yi'y''yA''J-t) % 

%m 

9=fi3j-)\'^>m\.X. 2- (-<V^'xv'^i'^;i-) S 

NMR (CDC I3) 6ppm;0. 88 (t, 3 
H) . 1. 2 5-1. 3 5 (m, 24H) , 1. 40- 
1. 5 0 (m, 2H) , 1. 6 6- 1. 7 8 (m, 2 
H) . 2. 93 (t, 2H) . 7. 23 (t, IH) . 
7. 38 (d, IH) , 7. 49 (dt, IH) , 8. 
1 4 (d d, IH) 0 

[00 74] %W\'i\ 2- (IH, IH, 2H, 2 

H, IH, 2H. 2H, ^:f9fil7^'tnfi}J-A' 
SrffifflLT, 2- (IH, IH, 2H, 2H, ^•f9^ 

NMR (CDC 1 3) 6ppm;2. 68-2. 86 
(m, 2H) ,4.56 (t, 2H) , 7. 06 (d, 
IH) , 7, 1 9 (t, IH) ,7. 60 (d t, 1 

H) , 8. 20 (dd, IH) . iStjfe: 79-81. 5 

■c. 

1 0 0 7 5 1 m'9\ 3 2 2 j\,t^i^^m 

t!Jf'>'^g^;"f;^ 1. 0 0 g <^ THF^?SlOml 
(ch!;7i-/i'*;^7-f >l. Slg (1. 05^ 

I) , tl^yiJVTlVzi'-fV (*fiaf6 0%) 3. OOg 

(1. 0 5^*) mm^. r^(csa-(?7/':;*/v 

si?ySS7xf^/H . 38 g (1. 21s*) ©THF^ 

jS3mi«:fj>o< mjLft, mmm^-^m. 
mm:^^^^= 5 0/1) xmmu mit^^tsa i . 6 7 

g (IR^6 3%) 

NMR (CD CI 3) 6ppm;0. 88 (t, 3 
H) , 1. 2-2. 1 (m, 3 IH) , 3. 88 (s, 

3H) , 4. 0 2 (t, 2H) , 5. 3 4 (t, 2 
H) , 6. 9-7. 0 (m, 2H) , 7. 4-7. 5 
(t, IH) , 7. 7 5-7. 80 (dd, IH) , tt 

: ms^, 

[00 7 6]lll«i|33 2- iy^V^i^) fS&m 
f-y^/l^j«f-;l' 1. OOg © THFgfffil3m 

lth!>73:=/I/3j?;^7-Yyi. Slg (1. 05^ 
ft) . 7^h-;l'2. 0 6g (1. 0 6^4) 

■fr, zz\c^1^X7:/'yt/\^^^yWy:^tjvi. 3 8g 

(1. 21^1) «THF^{g5ml^i^o< f)}BTL 


igac5^/u=i 5/1) x-ffisu $e)ic, si?i5^/^5 
0 m 1 (c^ftf 1 0 %miti- h !l tfJ»t.m^ii 

2. 05g (IR*7 2%) Sr#fco 
[0 0 7 7] ::©x;^r/V<*:i. 5 0 gO/ 9 /-Jl'^ 
?gl Om 1 ICI 0%7K^{t^ h y !?A*^ 1 Om 1 ?r 

Jut, )fti&7 0t-e3i$rflM«j^Lfc, ^s^-eSt)^ 
1. 2NjtifT'^^SJt-Cj5»6:*:*©*-C4&f?L, S 

iii$£ej3j;xmE$£)siiu Bm(onmt¥i. 4 5g 

(l|5l$7 2%) Wc= 

NMR (CDC I3) 5ppm;0. 86 (t, 12 
H) , 1. 00-1. 57 (m, 1 9H) , 1. 7 7 
(s, 3H) ,2.07 (t, 2H) , 4. 79 (d, 
2H) , 5. 53 (t, IH) , 7. 06 (d, 1 
H) , 7. 1 3 (t, IH) , 7. 5 5 (d t, 1 

H) , 8. 2 0 (dd. IH) 0 m-m^. 
[0078] PAjnm^ 3 3 1 mmRiS'im \ a ki 

mm 34 2 - ( 7 r y^^^^ -» 

NMR (CDCI3) Sppm; 1. 60-2. 20 
(m, 20H) , 4. 78 (t, 2H) , 5. 08- 

5. 1 1 (b r, 2H) , 5. 5 3 (t, IH) , 7. 

05 (dd, IH) , 7. 1 3 (t, IH) ,7.55 
(d t, IH) , 8. 2 0 (dd, 1 H) . ttiJi : 

[0 0 7 9] Illfi«ai3 5 2- (l0-7I=y^-n- 
7';!;/=Sf^/) mm 

NMR (CDCI3) fippm; 1. 22-1. 64 
(m, 14H) , 1. 8 6-1. 9 7 (m, 2H) , 

2. 60 (t, 2H) , 4. 25 (t, 2H) , 7. 0 
4 (d, IH) , 7. 10-7. 30 (m, 6H) , 

7. 55 (dt, IH), 8. 20 (dd, lH),tt 

: Jiam 

[0 0 8 01 6 2- (1 5-Ayl'dfdfV/l'- 

NMR (DMS O) 6 p p m ; 1 . 2 3 (m, 2 4 
H) , 1. 6-1. 7 5 (m, 2H) , 2. 1 8 (t, 
2H) , 4. 0 1 (t, 2H) , 6. 9 7 (t, 1 
H) , 7. 0 9 (d, IH) , 7. 4 6 (t, IH) , 
7. 59 (dd, IH) „ Bl;^: 84-8 6. St;, 

[0 0 8 1] ||JSi5il3 7 2- (1 2- (p-^/l'sK^Sr 
i/;V7xydfi/) Vf'y/Ut^'y) mm 
NMR (DMSO) 6ppm; 1. 20-1. 50 

(m, 1 6H) , 1. 65-1. 80 (m, 4H) , 

3. 95-4. 0 5 (m, 4H) , 6. 90-7. 05 
(m, 3H) , 7. 0 9 (d, IH) , 7. 4 3 (d 
t, IH) , 7. 60 (dd, IH) , 7. 8 7 (d, 
2H) . BM.: 1 4 6-1 4 7. St. 
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[0 0 8 2] ^at!!l3 8 2- (1 2- (o-*;V;J?^ 

NMR (DMSO) 5 p pm ; 1. 2 0-1. 50 
(m, 16H) . 1. 6 0-1. 8 0 (m, 4 H) . 
4. 00 (t, 4H) . 6. 96 (t. 2H) . 7. 0 
9 (d, 2H) , 7. 4 5 (d t, 1 H) ,7.60 
(dd, IH) „ ii^ : 1 3 6. 5-1 3 8. 5t. 
[0 0 8 3] Mmm3 9 N, N^/;!<5'/W7 5/x^y> 

7 Pj^-fc 2 - ( 1 —^^^f'yAt^i/) ?c 
S§gS0. 5g (1. 3 8mmol) lr^:t=/l'^P7 
^Kl. 6g (13. 8mmo\) m-Cm 
WU -m.W.Ltz, ^t=-A^^ny4h'%mi. 2 

N.N— :^;if-;v7 5y3i^/-/i'0. I3g (1. 5 
Immo 1) Srl^y-:^y5mllCgj5?L. ll^^jfET, 
TKi^tT, ±E^n7'r K?r^f-U'>'^n7'f K5ml 
IC^^L, 1 05^T?gTLfco legates U 31^ 

[ 0 0 8 4 J y SrSi t, x^yUx-r/V/N a 

ftti*t?i!fe^t. «i*«i£i6:>- h y A-eiai. suit 

5ri:-(?!|aSw:/nK7i/iy{*0. 5 7g^^|fc« Zix 
iDyh.^u-^Vi/yy^~ (MM^IK : C H C 1 3^ 
CHCl 3/MeOH=50/l-»20/l) (CiUiOi 
aU aSltlO. 5gSr#fc. (IR^84. 7%) 
NMR (DMSO) 6 p pm ; 0. 8 5 (t, 3H) . 
1. 23-1. 43 (m, 26 H), 1. 65-1. 7 
2 (m, 2H) , 2. 1 9 (s, 6H) ,2.56 
(t, 2H) ,4.01 (t, 2H) , 4. 2 7 (t, 
2H) ,6.99 (t, IH) , 7. 1 1 (d, 1 
H) , 7. 4 9 (d t, IH) , 7. 60 (dd, 1 

H) , tttt : mm. 

[0 0 8 51 ±iex;^r/H!|ci 4. 0 0 glc4N— 

ftiLT, mmmimi2. 32 g (lu^si. 
1%) 

NMR (DMSO) 6ppin; 0. 85 (t, 3H) , 
1. 24-1. 42 (m, 26 H) , 1. 66-1. 7 
6 (m, 2H) , 2. 83 (s, 6H) , 3. 47 
(t, 2H) , 4. 03 (t, 2H) ,4.55 (t, 
2H) . 7. 0 1 (t, IH) , 7. 1 5 (d, 1 
H) , 7. 54 (d t, IH) , 7. 8 1 (dd, 1 
H) 0 il^: 8 4-8 8lC» 

[0 0 8 6]IIWJ40 N, Nv?^^/ur5/ 2- 

mmiz-Qmhit2- (7^ v^'y) mmo. 


5 gWTHF^aSm 1 \C\/:^f-/l'7-f1]/^^^ym'J^ 

1- A'O. 22g (1. 0 5^*) OTHF^SKlml?: 

iitN,N-v?^^/v75y3i^ry-/vo. 
12g (1. \ <OT\l¥m&A mim^M^ 

jtTjBTt, mx*2Q^mLfz. mmwmu 

yh^xi-^\^y7A- (JlPfl^iK: CMC 13/Me 
0H=1 0 0/0-1 00/1) ^'^\,\ -fah'yy^ 
W(On&mO. 27 g (l|X^4 6. 6%) 
[0 0 8 7] ZiD±mKiN-i?t^i-ymkO. 17 

m 1 ^ipt, mm.xmom<omii^u mm. ^ 
mmi:m\ mmnmf^o. 29 g (m:\i 

NMR (DMSO) fippm; 0. 85 (t, 12 
H) , 1. 0 5-1. 5 5 (m, 1 9H) , 1. 6 9 
(s, 3H) , 2. 00 (t, 2H) , 3. 33 (s, 

6 H) , 3 .. 4 7 ( t , 2 H) , 4 . 5 5 ( t , 2 
H) , 4. 64 (d, 2H) ,5.38 (t, 1 H) , 
7. 02 (t, IH) , 7. 15 (d, IH) , 7. 5 
4 (d t, IH) , 7. 7 9 (dd, IH) . tt*{:jft 

m 

[0 0 8 8] (mmmomm) 

mm 4 1 2- (-iyf y'^y/ut^i^) ^m#st h 

y '>j^(DmMomm 

2- {^yi>7i/Jl^t^iy) ^.ttiJthy e'A2 0m 
gisi:Xfmtty')'>J^O. 85gSri:5, r*v*jg» 
(OmiBBmi:mXxmML±&ik 1 0 0 m 1 1 L, 

[0089] nmM4 2 2 - {-<y9y'i^/Vt^iy) 

2- {■<y'!>y'i^j^t^i^) %U.mi g, S.i»l 2 3 

g*5it;h!}'^n:3->7^y7'y2 0 g^J;<ig-g-L, 
it%t gSr*l 0 0ml 

\mmLitmxmm.u sox^xAmmLit, 

[0 0 9 0] immmm 

(1) x$i^ti>smmt^^<DimpLA2ic 

idtZm^mfi. ■f]y'r^h<Di^ [Analytical Bio 
chemistry. 154,676(1986)] {cS<3v^ri!!l£Lfco SDt 

mmim 5 xh 5. ^i^sffWRtici^fiSias 1 

OOmM t r i s-JgUgffjS (pH=8. 0) , 
0. Olmg/ml ^'v'lfil^TyV:/'^ y, 2mM ^ 

jjsio, 100, boo iiutii^i.o\m^is^i^itn 

iltrT'^'PRfiJlSOPLAa (B o e h r i n g e r 
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Mannhe i mttS) iS:l*Ktfofc5 5 OmUSr 1 m 
g/m 1 (0^''>J^lftr/^^$ y^ttt 10ml t r i 

s-ffissgtf« (pH=8. 0) zmi^xmau 3 

[009 11 Wi^t&fc ?) 1 mM© 1 -y<^i^x 

3!Jy (Du pontttS) 2 5mM©fJ^df-> 
=>^-^Na:S&t^^8 0%3;^'y-/^gM5 0M l€r 
JOX., aytTS^^ra-ry^r^'^-htfc. 2 0 0mM 

o^iQOuimx.m^t:W±^^it, 0. 

n-'v^tyS:5mK 4$*liS®Stby'?A?r«t)0. 2 
5gJl];t, 10:»Wgt5Lfc, 3,000rpm-eiO5>m)i 
'il>^ilt> ±1© n -'"^^t yl 1 m 1 «r/M -V/UCi^ 

[0 0 9 2] ^(ci m?LAr,izm-mwi^m. 

f^^-:^h<0l5m [Biochemistry, 13, 1146, (1974)] K 

-:/ii«-ft:*;wi/i'i>.i OmM^rttfO. iMHJ;^- 

(pH7. 5) (C. iflS^tfclii^^^-'L';^ 

;v*3ri/ K 5 0 // 1 \zmm\.itmmwLm'^ i o . i 

0 0, 50 0MMt/£5J;5lcJPt. rWcSB^ttfiL 


1 2 8nmo 1/3 05^/50 ngSe® Sr®IDL, 
3 7tT-3 05^rfl7'^WV*^'<-'>3 V^rffofc, ^ 

Sft: (DupontthS) Sr^oL-^fefctlO. 7 In 
m o 1 Pi, 1^30, OOOdpm?? 5 0 /x 1 ©48^^*11 
^SLTJUt, 3 7*C-e3 O^^W'f y^=>.'<-v/3ySr 
ftofco 2. 5N-mg5rl 0 0mlML5JJ:5rf?± 
3 3. 3mg/mI<Dl?v'jfa.^T;v>'$y-Sr3 0 
Om ila^m. 14,000rpni, S't 

±^4 5 0 M 1 ^y'^'^M0^\.mti&m^'y>i- 
aiaWStt^iJav^^H:, ^^^mSlrO. 1, 1, 10 

10 0 9 3] ziih(Dm-nm-&Utit^(r>?LA2 
ffiSffitt© I CsofiS:*- 1 t^Lfc. *St 

•fn Vy y mX'h *) , i 5 P L AgfS^gtt 

ix, mt^^m {.m&mmi. as) tsEftt, 
?^v^PLA2iasg^tSr*to 

[0094] 
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g-1 


PLAjfflSjSttOICsoii 


2 
4 
6 
7 
9 
1 1 
13 
1 5 
1 7 

1 9 
20 

2 2 
23 
25 
26 
2 7 

2 8 
29 
30 

3 1 
3 3 
34 
3 5 
36 
37 
3 8 
39 
40 

[0095] mvi 4 4 mm^ (■fe/n^i' 

{^I2 8 0~3 0 0 g) ^lV>fc„ ^Kfifl0(C:>;|| 

yvWy (B a c h emttd^f^KA) ti. ^Mthi^m. 
Km^. 2 0*tg/kg (2ml /kg) ^mPflfc 

-/v*J§«ic®IBt. mi- V 9 NKOH 

1 NKOHSrJSiD fC««*«i:« U> p HI^ISS LT 

[0 0 9 6] ^l|g*flS»tttgil (5%v>'= 
mt V I) 1 NKOHSrjSJD tT<fe«^i 


IC„<S (wM) 


I ISPLA, 


3. 7 
0. 38 
5. 4 
0. 32 
D. 24 
0. 028 
D. 015 
D. 78 

10. 0 

4. 9 
3. 0 

27. 0 
10. 0 

0. 75 

2. 6 

1. 7 

3. 8 
0. 03 
0. 4 

5. 6 

0. 20 

1. 50 
0. 40 

16. 7 

4. 40 
8. 1 

>5 00 
>500 

ibU O. 8ml/h r(DJE*r-5^Pfl i n f u s i o 

[ 0 0 9 7 ] -fe/vn' ymmma^h 5 mm^^ 
1] ^^ftsw^ctfe^^^tcov^Tw!g*«^*•ra^ *36M^i: 

[0098] 

imom] -IKS (1) x^^h^m^mmpif^ 


ISP LA, 


46 
2. 6 

1. 4 
5. 4 

2. 4 
4. 5 

38 
4. 0 

3. 6 
2. 0 

1 6 
26 
40 
14 
40 
44 
58 

1. 8 

2. 3 
8. 1 
2. 0 

1 1 
2. 7 

19. 2 

2 1 
142 
175 
360 
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mmmmm] 


* tMT^m p<o. 0 1 

*** ^M:^^ p<0. 00 1 

I mmm 


miSlM (mg/g body weight) 

S S 8 



lltt0l71Omg/kg/luff(n-6| 
Illkffll3910mg/kg/hr9^-q 
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C0 7C 65/21 
205/57 
219/14 


235/46 
311/08 
317/44 
321/24 
323/50 


SKB'JE# 
ACD 
AC J 
ACL 
ADA 
ADM 


9450-4H 
9450-4H 
7457-4H 
9450-4H 

9547-4H 
7419-4H 
7419-4H 
7419-4H 
7419-4H 


C0 7C 65/21 
205/57 
219/14 
229/62 
233/54 
235/46 
311/08 
317/44 
321/24 
323/50 


ACD 
AC J 
ACL 
ADA 
ADM 


mm^ m m 
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Description 

[0001] The invention relates to (R)-(-)-2-[5-(4-fluor- 
ophenyl)-3-pyridyl-methylanninomethyO-chromane and 
its physiologically acceptable salts thereof. 
[0002] The object of the Invention was to find novel 
compounds capable of being used for the preparation 
of drugs. 

[0003] It has been found that (R)-(-)-2-[5-(4-fluoroph- 
enyl)-3-pyridyl-methylarTiinomethyl]-chromane and its 
biocompatible acid addition salts possess valuable 
pharmacological properties. Thus, in particular, it is ac- 
tive on the central nervous system, especially as sero- 
tonin agonist and antagonist. It inhibits the binding of 
tritiated serotonin ligands to hippocampal receptors 
(Cossery et al., European J. Pharmacol. 140 (1987), 
1 43-155). It also modifies the accumulation of DOPA in 
the corpus striatum and the accumulation of 5-MTP in 
the nuclei raphes (Seyfried etal., European J. Pharma- 
col. 160 (1 989), 31-41). It also has analgesic and hypo- 
tensive effects; thus, in catheterized, conscious, spon- 
taneously hypertensive rats (strain: SHR/OI<amoto/NIH- 
MO-CHB-Klsslegg; method: q.v. Weel<s and Jones, 
Proc. Soc. Exptl. Biol. Med. 104 (1960), 646-648), the 
directly measured blood pressure is lowered after oral 
administration of the compounds. It is also useful for 
prophylaxis and control of the sequelae of cerebral inf- 
arction (Apoplexia cerebri) such as stroke and cerebral 
ischaemia. 

The substance can be used in the treatment of diseases 
which are related to interferences in the serotoninergic 
and dopaminergic systemsand which involve the recep- 
tors with high affinity to the 5-hydroxytryptamin (5HTIA 
type) or/and dopamin (D2 type) receptors. 
[0004] It is suitable for the treatment of disorders of 
the central nervous system such as anxiety, tension and 
depression states, sexual dysfunctions caused by the 
central nervous system, disturbances in sleep or ab- 
sorption of food. Furthennore, It is suitable to eliminate 
cognitive deficiencies, to improve powers of learning 
and memory and to treat Alzheimer's disease. They are 
also suitable for psychosis (schizophrenia). 
{R)-(-)-2-[5-(4-fluorophenyi)-3-pyridyl-methylamlnome- 
thylj-chromane and its biocompatible acid addition salts 
can therefore be used as active Ingredient for anxiolyt- 
ics, antidepressants, neuroleptics, and/or antihyperten- 
sives, and also as intemiediate for the preparation of 
other phamiaceutical active ingredients. 
[0005] The invention relates to (R)-(-)-2-[5-(4-fluor- 
ophenyl)-3-pyridyl-methylaminomethyl]-chromane and 
to its biocompatible acid addition salts. 
[0006] The invention further relates to a process for 
the preparation of (R)-(-)-2-[5-(4-fluorophenyl)-3-pyri- 
dyl-methylaminomethylj-chromane and its salts, char- 
acterized in that 3-(chloromethyl)-5-(4-fluoromethyl)- 
pyridine is reacted with (R)-2-aminomethyl-chromane 
and/or in that the resulting base is converted into one of 
its salts by treatment with an acid. 


[0007] (R)-{-)-2-[5-(4-fluorophenyl)-3-pyridyl-methyl- 
aminomethylj-chromane is othen/vise prepared by 
methods known per se, such as those described in the 
literature (e.g. in the standard works such as Houben- 

5 Weyl, Methoden der Organischen Chemie (Methods of 
Organic Chemistry), Georg-Thieme-Verlag, Stuttgart; 
Organic Reactions, John Wiley & Sons, Inc., New York), 
namely under reaction conditions such as those which 
are known and suitable for said reactions. It is also pos- 

10 sible to make use of variants known per se, which are 
not mentioned in greater detail here. 
If desired, the starting materials forthe claimed process 
can also be formed in situ In such a way that they are 
not isolated from the reaction mixture but are immedi- 

is ately reacted further to give (R)-(-)-2-[5-(4-fluorophe- 
nyl)-3-pyridyl-methyiaminomethyl]-chromane. 
[0008] The reaction of the educt compounds pro- 
ceeds according to methods such as those known from 
the literature for the alkylation of amines. The compo- 

^ nents can be melted together in the absence of a sol- 
vent, in a sealed tube or an autoclave if necessary. It is 
also possible, however, to react the compounds in the 
presence of an inert solvent. Examples of suitable sol- 
vents are hydrocarbons such as benzene, toluene or xy- 

25 lene; ketones such as acetone or butanone; alcohols 
such as methanol, ethanol, isopropanol or n-butanol; 
ethers such as tetrahydrofuran (THF) or dloxane; 
amides such as dimethylformamide (DMF) or N-meth- 
ylpyrrolidone; or nitriles such as acetonitrile, or else, if 

30 desired, mixtures of these solvents with one another or 
mixtures with water. It can be favourable to add an acid- 
binding agent, for example an alkali metal or alkaline 
earth metal hydroxide, carbonate or bicarbonate or an- 
other alkali metal or alkaline earth metal salt of a weak 

35 acid, preferably a potassium, sodium or calcium salt, or 
to add an organic base such as triethylamine, dimethy- 
laniline, pyridine or quinoline, or an excess of the amine 
component. The reaction time is between a few minutes 
and 1 4 days, depending on the conditions used, and the 

40 reaction temperature Is between about 0 and 150°, nor- 
mally between 20 and 130*. 
[0009] (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyl-methyl- 
aminomethyl]-chromane possesses one centre of 
asymmetry. When prepared, it can therefore be ob- 

■fs talned as racemate or else in the optically active fonn if 
optically active starting materials are used. 
[0010] (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyl-methyl- 
aminomethylj-chromane can be converted with an acid 
into the corresponding acid addition salt. Acids which 

50 produce biocompatible salts are suitable for this reac- 
tlon.Thus it is possible to use inorganic acids, e, g. sul- 
phuric acid, hydrohalic acids such as hydrochloric acid 
or hydrobromic acid, phosphoric acids such as ortho- 
phosphoric acid, nitric acid and suiphamic acid, as well 

55 as organic acids, i. e. specifically aliphatic, alicyclic, ar- 
aliphatic, aromatic or heterocyclic monobasic or polyba- 
sic carboxylic, sulphonic or sulphuric acids, such as for- 
mic acid, acetic acid, propionic acid, pivaiic acid, diethy- 
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lacetic acid, malonic acid, succinic add, pimelic acid, 
fumaric acid, maleic acid, lactic acid, tartaric acid, malic 
acid, benzoic acid, salicylic acid, 2-phenylpropionic ac- 
id, citric acid, gluconic acid, ascorbic acid, nicotinic acid, 
isonicotinicacid.methanesulphonicorethanesulphonic 
acid, ethanedisulphonic acid, 2-hydroxyethanesulphon- 
ic acid, benzenesulphonic acid, p-toluenesulphonic ac- 
id, naphthalenemono-sulphonic and naphthalenedisul- 
phonic acids and laurylsulphuric acid. 
[0011] The invention further relates to the use of (R)- 
(-)-2-[5-(4-fluorophenyO-3-pyrldyl-methylaminomethyl]- 
chromane and its biocompatible salts for the manufac- 
ture of pharmaceutical preparations, especially by a 
non-chemical route. For this purpose, it can be convert- 
ed Into a suitable dosage f onn together with at least one 
excipient or adjunct and, If appropriate; in combination 
with one or more additional active Ingredients. 
[001 2] The invention further relates to compositions, 
especially phannaceutlcal preparations, containing (R)- 
(-)-2-[5-(4-fluorophenyl)-3-pyridyi-methylaminomethyl]- 
chromane and/or one of its biocompatible salts. These 
preparations can be used as drugs in human or veteri- 
nary medicine. Possible excipients are organic or inor- 
ganic substances which are suitable for enteral (e.g. 
oral), parenteral or topical administration and which do 
not react with the novel compounds, examples of such 
excipients being water, vegetable oils, benzyl alcohols, 
polyethylene glycols, gelatin, carbohydrates such as 
lactose or starch, magnesium stearate, talc and petro- 
leum jelly. Tablets, coated tablets, capsules, syrups, 
juices, drops or suppositories are used in particular for 
enteral administration, solutions, preferably oily or 
aqueous solutions, as well as suspensions, emulsions 
or implants are used for parenteral administration, and 
ointments, creams or powders are used for topical ad- 
ministration. The novel compound can also be lyophi- 
llzed and the resulting lyophilizates used e.g. to manu- 
facture injectable preparations. 
[0013] The preparations Indicated can be sterilized 
and/orcan contain adjuncts such as lubricants, preserv- 
atives, stabilizers and/or wetting agents, emulslfiers, 
salts for influencing the osmotic pressure, buffer sub- 
stances, colourants, taste correctors and/orflavourings. 
If desired, they can also contain one or more additional 
active ingredients, e.g. one or more vitamins. 
[0014] (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyl-methyl- 
aminomethylj-chromane and its biocompatible salts can 
be used for the therapeutic treatment of the human or 
animal body and for controlling diseases. It can be used 
for treating disorders of the central nervous system, 
such as tension, depressions and/or psychoses, and 
side-effects in the treatment of hypertension (e.g. with 
a-methyldopa). The compound can also be used in en- 
docrinology and gynaecology, e.g. for the therapeutic 
treatment of acromegaly, hypogonadism, secondary 
amenorrhoea, premenstmal syndrome and undesired 
puerperal lactation, and also for the prophylaxis and 
therapy of cerebral disorders (e.g. migraine), especially 


in geriatrics in a manner similarto certain ergot alkaloids 
and for controlling the sequelae of cerebral infarction 
(Apoplexiacerebri), such as stroke and cerebral ischae- 
mia. 

5 Furthermore, it is suitable to eliminate cognitive defi- 
ciencies, to improve the power of learning and memory 
and to treat Alzheimer disease. 
[0015] In these treatments, (R)-(-)-2-[5-(4-fluorophe- 
nyl)-3-pyridyl-methylaminomethyl]-chromane is nor- 

10 mally administered analogously to known, commercially 
available preparations (e.g. bromocriptine, dihydroergo- 
comin), preferably in dosages of between about 0.2 and 
500 mg, especially of between 0.2 and SO mg per dos- 
age unit. The daily dosage is preferably between about 

IS 0.001 and 10 mg/kg of body weight. The low dosages 
(about 0.2 to 1 mg per dosage unit; about 0.001 to 0.005 
mg/kg of body weight) are particularly suitable for use 
as anti-migraine preparations; dosages of between 10 
and 50 mg per dosage unit are prefen^ed for the other 

20 indications. However, the particular dose for each Indi- 
vidual patient depends on a very wide variety of factors, 
for example the activity of the particular compound 
used, age, body weight, general state of health, sex, di- 
et, time and method of administratton, rate of excretion, 

25 drug combination and severity of the particular disease 
to whfch the therapy is applied. Oral administration is 
preferred. 

[0016] In the following Examples, °working-up in con- 
ventional manner means; Water is added if necessary, 
30 extraction is carried out with methylene chloride, the or- 
gans phase is separated off, dried over sodium sul- 
phate and filtered, the filtrate is evaporated and the res- 
idue is purified by chromatography on silica gel and/or 
by crystallization. Temperatures are given in *C. 

35 

Preparation example 

[0017] A solution of 2.B g 2-aminomethyl-chromane 
[obtainable by reacting 3-(2-hydroxy-phenyl)-propanal 

40 with KCN and subsequent catalytic reduction of the 
2-cyano-chromane] and 2.2 g 3-(chloromethyl)-pyridine 
In 250 ml of DM F are stirred together with 1 g N-methyl- 
morpholine for 1 2 hours at 20* and worked up in a con- 
ventional manner to give N-(3-pyridylmethyl)-N- 

"(s (2-chromanyl-methyl)-amine. Stirring with 0.5 equiva- 
lents of maleic acid in 1 00 ml ethanol gives the maleate, 
m.p. 163-164". 

Preparation of the enantiomeric compound: 


[0018] A solution of 4,5 g 2-aminomethyl-chromane 
[obtainable by reacting 3-(2-hydroxy-phenyl)-propanal 
55 with KCN and subsequent catalytic reduction of the 
2-cyano-chromane] and 3,9 g tosylproline in 1 90 ml eth- 
anol are ref luxed for 1 5 minutes. Aftenvards the solution 
is cooled down to 5° while It Is stirred. During the cooling 
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procedure a few ctystalls of pure (R)-2-aminomethyl- 
chromane were added. The solution was kept under stir- 
ring at 5° for a period of 18 hours and aftenwards the 
pure enantiomer (R)-2-arninomethyl-chromane was 
separated. The crystallisation process was repeated 
two times with the crystalls derived from the first crys- 
tallisation in order to yield an enantiomeric excess of 
more than 99 %. 

[0019] Subsequently the (R)-2-aminomethyl-chro- 
mane was reacted with 3-(chloromethyl)-5-(4-fluoroph- 
enyl)-pyridine analogously to Preparation example to 
give (R)-(-)-2-[5-(4-fluorphenyl)-3-pyridyl-methylami- 
nomethyll-chromane [= (R)-(-)-1 N-[5-(4-fluorophenyI)- 
3-pyridylmethyl)-N-(2-chromanyl-methyl)-aminel. Stir- 
ring with 0,1 n hydrochloric acid solution yields the dl- 
hydrochloride, m.p. 234-235"; [a»] = -65» (c = 1 , meth- 
anol). The examples below relate to pharmaceutical 
preparations. 

Example A: Injection vials 

[0020] A solution of 1 00 g of (R)-(-)-2-[5^{4-fluoroph- 
enyl)-3-pyridyl-methylaminomethyl]-chromane and 5 g 
of disodium hydrogenphosphate in 31 of doubly distilled 
water Is adjusted to pH 6.5 with 2 N hydrochloric acid, 
sterile filtered, filled into injection vials and lyophilized 
under sterile conditions, and the vials are closed in a 
sterile manner Each injection vial contains 5 mg of ac- 
tive compound. 

Example B: Suppositories 

[0021 1 A mixture of 20 g of (R)-(-)-2-[5-(4-fluorophe- 
nyl)-3-pyridyl-methylaminomethyl]-chromane is fused 
with 100 g of soya lecithin and 1400 g of cocoa butter, 
and the mixture is poured Into moulds and allowed to 
cool. Each suppository contains 20 mg of active com- 
pound. 

Example C: Solution 

[0022] A solution of 1 g of (RH-)-2-[5-(4-fluorophe- 
nyl)-3-pyridyl-methylamlnomethyl]-chromane, 9.3B g of 
NaH2P04.2H20, 28.48 g of NajH PO4. 1 2H2O and 0.1 g 
of benzalkonium chloride is prepared in 940 ml of doubly 
distilled water. The solution is adjusted to pH 6.8, made 
up to 1 I and sterilized by in-adiation. This solution can 
be used in the form of eye drops. 

Example D: Ointment 

[0023] 500 mg of (R)-(-)-2-[5-(4-fluorophenyl)-3-pyri- 
dyl-methylaminomethyl]-chromane is mixed with 99.5 g 
of petroleum jell under aseptic conditions. 

Example E: Tablets 

[0024] A mixture of 1 00 g of (R)-(-)-2-[5-(4-fluorophe- 


nyl)-3-pyridyl-methylaminomethyl]-chromane, 1 kg of 
lactose, 600 g of microcrystalline cellulose, 600 g of 
maize starch, 1 00 g of polyvinyl-pyrrolidone, 80 g of talc 
and 1 0 g of magnesium stearate is pressed to give tab- 
s lets In a customary manner, such that each tablet con- 
tains 10 mg of active compound. 

Example F: Coated tablets 

10 [0025] Tablets are pressed as stated in Example E 
and then coated in a customary manner with a coating 
of sucrose, maize starch, talc, tragecanth and colorant. 

Example G: Capsules 

15 

[0026] Hard gelatin capsules are filled with (R)-(-)-2- 
[5-(4-fluorophenyl)-3-pyridylmethylaminomethyll-chro- 
mane in the customary manner, so that each capsule 
contains 5 mg of active compound. 

20 

Example H: Inhalation spray 

[0027] 14 g of(R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyl- 
methylaminomethylj-chromane is dissolved in 10 I of 
25 isotonic NaCI solution and the solution is filled into com- 
mercially available spray containers having a pump 
mechanism. The solution can be sprayed into the mouth 
or nose. One spray burst (about 0.1 ml) corresponds to 
a dose of about 0.14 mg. 

30 

Claims 

1 . (R)-(-)-2-[5-(4-f luorophenyl)-3-pyridyl-methylami- 
35 nomethylj-chromane and its physiologically accept- 
able salts thereof. 

2. A process for the preparation of (R)-(-)-2-{5-(4-f luor- 
ophenyl)-3-pyridylmethylamlnomethyl]-chromane 

40 and its salts, characterized in that 3-(chlorome- 
thyi)-5-(4-f luoromethyl)-pyridlne is reacted with (R)- 
2-aminomethyl-chromane, 
and/or in that the resulting base is converted into 
one of its salts by treatment with an acid. 

45 

3. Process for the manufacture of phannaceutical 
preparations, characterised In that (R)-(-)-2-[5- 
(4-fluorophenyl)-3-pyridylmethylaminomethyl]- 
chromane and/or one of its biocompatible salts are 

so converted into a suitable dosage form together with 
at least one solid, liquid orsemiliquld excipient or 
adjunct. 

4. Pharmaceutical preparation, characterised In that 
55 it contains (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyl- 

methylaminomethylj-chromane and/or one of Its 
biocompatible salts. 


5 
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5. Use of (R)-{-)-2-[5-(4-fluorbphenyl)-3-pyridyl-meth- 
ylaminomethyO-chromane or its biocompatible salts 
for the manufacture of a drug. 

6. Use of (R)-(-)-2-[5-(4-fluorophenyl)-3-pyrlclyl-meth- s 
ylaminomethyO-chromane or its biocompatible 
salts, for the manufacture of a pharmaceutical for 
the treatment of disorders of the central nervous 

system. 

10 

7. Use according to claim 6 in which the disorders of 
the central nervous system are anxiety, depression 
states, Alzheimer's disease or schizophrenia. 


Revendicatlons 

1 . (R)-(-)-2-[5-(4-Fluoroph6nyl)-3-pyridylmethyiaml- 
nomethyll-chromane el ses sels acceptables d'un 
point de vue physiologique. 

2. Proc6d6 de preparation du (R)-(-)-2-{5-(4-fluoro- 
phenyl)-3-pyridylmethylaminomethyl]chromane et 
de ses sels, caracterlse en ce que Ton fait reagir 
la 3-(chlorom6thyl)-5-(4-f luorom6thyl)pyridine avec 
le (R)-2-aminom6thylchromane, et/ou en ce que 
Ton transforme la base r^suitante en un de ses sels 
partraitement avec un acide. 


Patentanspriiche 

1 . (R)-(-)-2-[5-(4-Fiuotphenyl)-3-pyridylmethyl-ami- 
nomethyl]chroman und physiologisch unbedeni<ii- 
che Saize davon. 

2. Verfahren zur Herstellung von (R)-{-)-2-[5-(4-Fiuor- 
phenyl)-3-pyridylmethylaminomethyl]chroman und 
Salzen davon, dadurch gekennzeichnet, daB 
man 3-(Chlormethyl)-5-(4-fluomiethyi)pyridin mit 
(R)-2-Aminomethyichroman umsetzt, 

und/oder die so erhaltene Base durch Behandlung 
mil einer Saure in eines ihrer SaIze umwandelt. 

3. Verfahren zur Herstellung von phamiazeutischen 
Zubereitungen, dadurch gekennzeichnet, daB 
man (R)-(-)-2-[5-(4-Fluorphenyl)-3-pyridylmethyl- 
aminomethyl]chroman und/oder eines seiner bio- 
kompatiblen SaIze zusammen mit wenigstens ei- 
nem festen, flussigen oder halbflQssigen Hilfsmittei 
bzw. Zusatzstoff in eine geeignete Oosierungsfonn 
bringt. 

4. Pharmazeutische Zubereitung, dadurch gekenn- 
zeichnet, daB sie (R)-(-}-2-[S-(4-Fluorphenyl]- 
3-pyridyimethylaminomethyi]chroman und/oder ei- 
nes seiner bioi<ompatibien Saize enthait. 

5. Verwendung von (R)-(-)-2-[5-(4-Fiuorphenyl)-3-py- 

blen Salzen davon zur Herstellung eines Arzneimit- 

tels. 


IS 3. Proc§d6 de fabrication de preparations phamia- 
ceutiques, caracterlse en ce que le (R)-(-)-2-[5- 
(4-fiuoroph6nyl)-3-pyridylm§thylaminom6thyi] 
chromane et/ou un de ses sels bncompatibles sont 
mis sous une fomie d'administration appropriSe en 

20 mdme temps qu'au moins un excipient ou additif so- 
tide, liqulde ou semi-liquide. 

4. Preparation pharmaceutlque, caracterlsee en ce 

qu'elle contient du (R)-(-)-2-[5-(4-fluorophenyl)- 
25 3-pyridylm6thylaminom6thyi]-chromane et/ou un 
de ses sels biocompatibles. 

5. Utilisation de (R)-(-)-2-[5-(4-fluoroph6nyi)-3-pyrl- 
dylmethylaminom6thyl]chromane ou de ses sels 

30 biocompatibles pour la fabrication d'un m6dica- 

ment. 

6. Utilisation de (R)-(-)-2-[5-(4-fluoroph6nyl)-3-pyri- 
dylm6thylaminom6thyllchromane ou de ses sels 

35 biocompatibles pour la fabrication d'un produit 
phannaceutlque destine au traitement de troubles 
du syst6me nerveux central. 

7. Utilisatlon selon la revendicatton 6 dans laqueile les 
40 troubles du syst^e nerveux central sont I'anxi6t6, 

les £tats d^pressifs, la maladie d'/Vlzheimer ou la 
schizophr^nie. 


6. Verwendung von (R)-(-)-2-[5-(4-Fluorphenyl)-3-py- 
ridyimethylaminomethyl]chroman oder biokompati- so 
blen Salzen davon zur Herstellung eines Medika- 
ments zur Behandlung von Erkrankungen des zen- 
tralen Nervensystems. 

7. Verwendung gemaB Anspruch 6, wobel es sich bei 55 
den Erkrankungen des zentralen Nervensystems 

urn Angstzustande, Depression, Alzheimer-Krank- 
heit Oder Schizophrenic handelt. 
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wherein: 

(a) one of f^^ and represents (1-4C)ail<yl, «1-4C)allcyIK(1-4C)all(anoyDamino, (MOalkylsuiphonyl. 
nitro, cyano, halo, trifluoromethyl, pentafluoroethyl, trifluoromethoxy, trifluoromethylsulphonyl, 
(5-6C)cycloaIlcylsulphonyl, phenylthio or aryl(l-3Qalkylsulphonyl, and ttie other of R1 and R2 represents 
hydrogen or (1-4C)allcyl. (l-4C)alkylsuiphonyl, nitro. cyano, halo, trifluoromethyl, pentafluoroethyl, 
trifluoromethoxy, trifluoromethylsulphonyl, (5^C)cycloaIlcylsulphonyl, phenylthio or aryl(1-3C)alkylsulphonyl; zil 

(b) -A-B- Is selected from NHC0,0CH2,NHCH2, trans- vinylene and ethynylene DO 

(c) r3 and are independently (1-30alkyl substituted by atoms selected from fluoro and chloro or 
and R*, together with the cart)on atom to which they are attached, form a 3 to 5 membered cycloallcyl ring 

optionally substituted with fluorine atoms. 

(d) a pharmaceutically acceptable in vivo ester or compound I. N} 
The compounds are potassium channel openers and are useful for the treatment of urinary 

incontinenece. QQ 

o 

4^ 


The claims were filed laterthan the filing date within the period prescrilied by Rule 25(1) of the Patents Rules 1990. 
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THERAPEDTIC COMPOHMDS 

Ibis invention relates to the use of certain compounds in 
the treatment of bladder instability in mammals such as man and as 
potassium channel openers. 

It is known that bladder tissue is excitable and that 
urinary incontinence can be caused by uncontrolled or unstable bladder 
contractions. 

It has now been found that certain compounds (some of which 
are disclosed in EF-Al-2892 as anti-androgens) are unexpectedly 
capable of relaxing bladder smooth muscle, thus preventing or 
ameliorating uncontrolled or unstable bladder contractions. Hence, 
the compounds may be useful for the treatment of urge incontinence, 
which includes for example detrusor instability, which may result from 
cystitis, urethritis, tumors, stones, diverticuli or outflow 
obstruction; and detrusor hyperreflexia, which may result from stroke, 
dementia, Parkinsons, suprasacral spinalcord injury or suprasacral 
spinalcord disease. 

This invention provides the use of a compound of formula I 
(formula set out, together with other formulae referred to by Roman 
numerals, at the end of this specification), wherein: 

one of b} and represents (l-4C)alkyl, 
{(l-4C)alkyl}{(l-4C)alkanoyl}amino, (l-4C)alkylsulphonyl, nitro, 
cyano, halo, trifluoromethyl, pentafluoroethyl, trifluoromethoxy, 
trifluoromethylsulphonyl, (5-6C)cycloalkylsulphonyl, phenylthio or 
aryl{l-3C)alkylsulphonyl, and the other of Rl and R2 represents 
hydrogen or (l-4C)alkyl, (l-4C)alkylsulphonyl, nitro, cyano, halo, 
trifluoromethyl, pentafluoroethyl, trifluoromethoxy, 
trifluoromethylsulphonyl, (5-6C)cycloalkylsulphonyl, phenylthio or 
aryl( l-3C)allqrlsulphonyl; 

A-B is selected from NHCO, OCHj, NHCHj, trans - vinylene and 
ethynylene; 

3 4 

R and R are independently (l-3C)alkyl substituted by from 
.0 to 2k+l atoms selected from fluoro and chloro wherein k is the 
number of carbon atoms in the said (l-3C)alkyl, provided that R^ and 
R are not both methyl; or 
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3 4 

R and R , together with the carbon atom to which they are 
attached, form a 3-5 membered cycloalkyl ring optionally substituted 
by from 0 to 2m-2 fluorine atoms wherein m is the number of carbon 

atoms in said ring; 

or a pharmaceutically acceptable in vivo hydrolyzable ester of said 
compound of formula Ij 

or a pharmaceutically acceptable salt of said compound or said ester 
in the manufacture of a medicament for the treatment of urinary 
incontinence. 

The invention further provides a method for the treatment of 
urinary incontinence, comprising administering to a mammal (including 
man) in need of such treatment an effective amount of an amide of 
formula I as defined above, or a pharmaceutically acceptable in vivo 
hydrolyzable ester of said compound of formula I or a pharmaceutically 
acceptable salt of said compound or said ester. 

The invention also provides those compounds of formula I, 
and the in vivo hydrolysable esters and pharmaceutically acceptable 
salts thereof that are novel. 

The invention further provides a pharmaceutical composition 
comprising a novel compound of formula I as defined above, or a 
pharmaceutically acceptable in vivo hydrolyzable ester of said 
compound of formula I or a pharmaceutically acceptable salt of said 
compound or said ester, and a pharmaceutically acceptable diluent or 
carrier. 

In this specification the terms "alkyl" and "alkoxy" include 
both straight and branched chain radicals, but it is to be understood 
that references to individual radicals such as "propyl" or "propoxy" 
embrace only the straight chain ("normal") radical, branched chain 
isomers such as "isopropyl" or "isopropoxy" being referred to 
specifically. 

The term "halo" is inclusive of fluoro, chloro, bromo, and 
iodo unless noted otherwise. 

It will be appreciated by those skilled in the art that 
certain compounds of formula I contain an asymmetrically substituted 
carbon atom, and accordingly may exist in, and be isolated in, 
optically-active and racemic forms. Some compounds may exhibit 
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polymorphism. It is to be understood that the present invention 
encompasses any racemic» optically-active, polymorphic or 
stereoisomeric form, or mixtures thereof, which form possesses 
properties useful in the treatment of urinary incontinence, it being 
veil knovn in the art hov to prepare optically-active fonns (for 
example, by resolution of the racemic form by recrystalli2ation 
techniques, by synthesis from optically-active starting materials, by 
chiral synthesis, or by chromatographic separation using a chiral 
stationary phase) and how to determine efficacy for the treatment of 
urinary incontinence by the standard tests described hereinafter. 

The use of compounds in the form of the (S)-enantiomer is 

preferred. 

Particular values for a substituent represented by are 
hydrogen, methyl, ethylacetylamino, methanesulphonyl, nitre, cyano, 
fluoro, chloro, bromo, trifluoromethyl, pentafluoroethyl, 
trifluoromethoxy, trifluoromethylsulphonyl, cyclohexylsulphonyl, 
phenylthio and benzylsulphonyl. 

Particular values for a substituent represented by are 
hydrogen, ethylacetylamino, nitro, cyano, fluoro, chloro, bromo, 
trifluoromethyl and phenylthio. 

1 2 

Examples of values for K and R together with the phenyl 
group to which they are attached are 4-methylphenyl, 
4-ethylacetylphenyl, 3-chloro-4-methanesulphonylphenyl, 4-nitrophenyl, 
3-phenylthio-4-nitrophenyl, 3-cbloro-4-nitrophenyl, 
3-trifluoromethyl-4-nitrophenyl, 4-c]ranophenyl, 3,4-dicyanophenyl, 
3-chloro-4-cyanophenyl, 3-trifluoromethyl-4-cyanophenyl, 

3- cyanophenyl, 4-chloro-3-ethylacetylaminophenyl, 

4- bromo-3-trif luoromethylphenyl, 4-cyclohexylsulphonylphenyl , 
3,4-dichlorophenyl and 4-benzylsulphonylpbenyl. 

Preferably A-B represents NHCO, OCH2, trans - vinylene or 
ethynylene. Most preferably it represents NHCO, trans -vinylene or 
ethynylene. 

Preferably either and R* both represent difluoromethyl, 
or R^ represents trifluoromethyl and R^ represents methyl, 
fluoromethyl, difluoromethyl or trifluoromethyl. More preferably R^ 
represents trifluoromethyl and R^ represents methyl. 
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A compound of formula I can be made by processes vhicb 
include processes known in the chemical arts for the production of 
structurally analogous compounds. In respect of no7el compounds of 
formula I, such processes are provided as further features of the 
invention and are illustrated by the following procedures in which the 
meanings of generic radicals are as given above unless otherwise 
qualified. Such a process can be effected, generally, 

(a) by deprotecting a protected compound of formula II 
wherein "Pg" is a suitable alcohol protecting group, such as for 
example a benzyl group or a silyl protecting group; Examples of 
suitable reagents for deprotecting an amide of formula II when Pg is 
benzyl are (1) hydrogen in the presence of palladium-on-carbon 
catalyst, i.e. hydrogenolysis; or (2) hydrogen bromide or iodide; and 
when FG is a silyl protecting group are (1) tetrabutylammonium 
fluoride; or (2) aqueous h]rdrofluoric acid. The reaction can be 
conducted in a suitable solvent such as ethanol, methanol, 
acetonitrile, or dimethylsulf oxide and may conveniently be performed 
at a temperature in the range of -40 to 100 "C. 

(b) for a compound of formula I in ^ich A-B is NHCO, by 
coupling an aniline of formula III with an acid of formula IV. The 
reaction can be conducted in a suitable solvent and in the presence of 
a suitable coupling reagent. Suitable coupling reagents generally 
known in the the art as standard peptide coupling reagents can be 
employed, for example thionyl chloride, carbonyldiimidazole and 
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst 
such as dimethylaminopyridine or 4-pyrrolidinopyridine. Suitable 
solvents include dimetlQrlacetamide, dichloromethane, benzene, 
tetrahydrofuran, and dimethylformamide. The coupling reaction may 
conveniently be performed at a temperature in the range of -40 to 

40 'C; 

(c) for a compound of formula I in which A-B is ethynylene, 
by reacting a corresponding alkyne of formula V with a base such as 
lithium diisopropylamide (LDA) , n-butyllithium or tert-butyllithium, 
followed by treatment with a ketone of formula R^-CO-R*. The reaction 
may conveniently be performed at a temperature in the range of -100 to 
-40 'C preferrably at a temperature in the range of -70 to -40 and 
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in a solvent such as tetrahydrofuran (THF), diethyl ether, or 1,2- 
dimethoxyethane (DlIE). 

(d) for a compound of formula I in vhicb A-B is 
trans- vinylene, by reducing a corresponding compound of formula I in 
which A-B is etfaynylene with a suitable reducing agent, for example 
lithium aluminum hydride or sodium bis (methoxyethoxy) aluminium 
hydride. The reaction can be conducted in a suitable solvent such as 
THT or diethyl ether, and at a temperature in the range of 0 to 50 'C. 

(e) for a compound of formula I in which A-B is 
tran- vinylene. by dehydration of a did of formula VI in the presence 
of an acid catalyst (for example p-toluenesulfonic acid), neat or with 
a solvent such as toluene or dichloromethane, or a strong base (for 
example sodium hydride) in a solvent such as tetrahydrofuran and at a 
temperature in the range of 0 to 200 "C preferably a temperature in 
the range of 20 to 100 "C. 

(f ) for a compound of formula I in which A-B is 
trans -vinylene, by base catal3r2ed opening of an epoxide of formula 
VII. The opening may be carried out in a suitable organic solvent 
such as for example, ethers, alcohols, or toluene; ethers such as 
tetrahydrofuran are preferred. Suitable bases include for example 
sodium hydroxide, sodium methoxide, potassium tert -butoxide or sodium 
hydride. A basic aqueous solution may conveniently be employed. A 
preferred base is aqueous sodium hydroxide. The opening may be 
carried out at a temperature in the range of -50 "C to 100 "C, 
preferably at a temperature in the range of 0 to 50 °C, such as for 
example room temperature. 

(g) for a compound of formula I in which A-B is NHCH^, by 
reducing a corresponding compound of formula I in which A-B is NHCO, 
with a suitable reducing agent such as lithium aluminum hydride or 
borane. The reaction can conveniently be carried out at a temperature 
in the range of 0 "C to reflux, in solvents such as for example 
diethyl ether, THF, or DHE. 

(h) for a compound of formula I in which A-B is OCB^, by 
reacting an ethylene oxide of formula VIII with a corresponding 
compound of formula IZ (tdierein J is, correspondingly, oxygen), in the 
presence of a base such as for example sodium hydride. The reaction 
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can be conducted at reflux in a solvent such as methylene dichloride. 

If not commercially available, the necessary starting 
materials for the procedures such as that described above may be made 
by procedures which are selected from standard organic chemical 
techniques, techniques vhich are analogous to the synthesis of knovn, 
structurally similar compounds, or techniques \^ich are analogous to 
the above described procedure or the procedures described in the 
examples. 

In general, a compound of formula II in vhich A-B is OCH^ 
or NHCH2 may be made by treating a corresponding compound of formula' 

IX wherein J is oxygen or NH with a corresponding compound of formula 

X (wherein Pr is a protective group such as silyl and X is a suitable 
leaving group such as for example mesylate or triflate) , in the 
presence of a base such as an alkali metal hydride (e.g., sodium 
iQrdride), in a solvent such as IHF, DMF, DHSO, or DHFU, and at a 
temperature of about 20 «C to about reflux. A compound of formulae 
II, ^rtierein A-B is HHCO, may be made in a manner analogous to that 
described in procedure (b) above; that is, by coupling a corresponding 
aniline vith a corresponding acid. The protected acid may be made by 
a conventional procedure, for example by (i) esteri^ring an acid of 
formula IV by means of a conventional esterificatlon procedure such as 
reaction vith a lover alcohol (e.g., methanol) in the presence of an 
acid catalyst (for example sulfuric acid); (ii) reaction of the ester 
thus formed vith an agent vbich provides the protecting group Pg, such 
as benzyl chloride (to provide a benzyl protecting group) or any of 
the conventional silylating agents knovn and used for such purpose 
(such as 2-trimethylsilylethoxyDethyl chloride, SEH, in the presence 
of a suitable base such as sodium hydroxide or triethylamine 
optionally in the presence of a catalyst such as DHAF); and (lii) 
cleavage of the ester group under mild alkaline conditions (i.e., 
employing a base such as potassium carbonate) to yield the desired 
protected acid. 

A compound of formula V may be made by reacting a 
corresponding compound of formula XI, wherein L is bromo or iodo, with 
trimethylsilylacetylene in the presence of a catalyst such as a 
combination of bis (triphenylphosphine) palladium dichloride and 
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copper (I) iodide in diethylamine or triethylaoine, folloved by 
treatment vith a base (for example, an alkali metal hydroxide such as 
sodium or lithium l^droxide) in a lover alcohol as solvent to effect 
removal of the trimethylsilyl group. 

A compound of formula VIII may be made by treating a 

3 4 

corresponding ketone having the formula R -CO-R with the ylide 
derived from the reaction of a trimethylsulfonium salt (such as 
trimethylsulfonium iodide) with a base (such as an alkali metal 
hydroxide) . The reaction may be conducted in a one-pot process 
employing a solvent such as dichloromethane. 

A compound of formula II, wherein J is oxy, may be made by 
diazotizing a corresponding aniline of formula Zl, wherein L is amino, 
as previously discussed, and heating in dilute sulfuric acid to form 
the corresponding phenol. 

A compound of formula 1, wherein 1 is mesylate, may be made 
by (1) esterifying an acid of formula IV; (2) protecting the alcohol 
group, by treating with for example trimethylsilyl chloride in a 
solvent such as dichloromethane and at a temperature of from about -78 
to about 25 "C; (3) treating the protected compound thus obtained with 
a suitable reducing agent such as lithium aluminum hydride in a 
solvent such as diethyl ether or THF and at a temperature of about 0 
to about 25 "C, thereby reducing the carbonyl group to methylene} 
folloved by (4) treating the reduced product with 
trifluoromethylsulfonlc anhydride in the presence of a base such as 
trlethylamlne, in a solvent such as dichloromethane, and at a 
temperature of about -78 "C to about 25 "C. 

An epoxide of formula VII may be prepared from a diol of 
formula VI using a suitable dehydrating agent, for example 
bi5[a,a-bis(trifluoromethyl)benzenemethanolato]diphenylsulphur. A 
diol of formula VI may be prepared from a compound of formula I, 
wherein A-B is CHCO, by reduction. The reduction may be carried out 
using a suitable reducing agent, for example a hydride, such as sodium 
borohydride. 

A compound of formula I, wherein A-B is CHCO, may be 
prepared from a compound of formula XI, wherein L is methyl, by 
deprotonation and treatment with an amide of formula XII, in which 
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and R are each independently lover alkyl, or in which E and R vhen 
taken together with the atoms to which they are attached form a 5-7 
membered ring. The deprotonation of the toluene may be carried out 
with a suitable base, for example lithium diisopropyl amide. The 
reaction may be carried out in a suitable organic solvent, for 
example, an ether such as tetrahydrofuran. The reaction may be 
carried out at a suitable temperature, for example a temperature in 
the range of -78 "C to 100 "C. 

An amide of formula XII may be prepared from an acid of 
formula IV, or a reactive derivative thereof, by reaction with the 
corresponding amine. 

In cases where compounds of formula I are sufficiently basic 
or acidic to form stable acid or basic salts, administration of the 
compound as a salt may be appropriate, and pharmaceutically acceptable 
salts may be made by conventional methods such as those described 
following. Examples of suitable pharmaceutically acceptable salts are 
organic acid addition salts formed with acids which form a 
physiologically acceptable anion, for example, tosylate, 
methanesulfonate, acetate, tartrate, citrate, succinate, benzoate, 
ascorbate, a-ketoglutarate, and o-glycerophosphate. Suitable 
inorganic salts may also be formed such as sulfate, nitrate, and 
hydrochloride. 

Pharmaceutically acceptable salts may be obtained using 
standard procedures veil known in the art, for example by reacting a 
sufficiently basic compound of formula I (or its ester) with a 
suitable acid affording a physiologically acceptable anion. It is 
also possible with most compounds of the invention to make a 
corresponding alkali metal (e.g., sodium, potassium, or lithium) or 
alkaline earth metal (e.g., calcium) salt by treating an amide of 
formula I (and in some cases the ester) with one equivalent of an 
alkali metal or alkaline earth metal hydroxide or alkoxide (e.g. the 
ethoxide or methoxide in aqueous medium followed by conventional 
purification techniques. 

In vivo hydrolyzable esters of compounds of the invention 
may be made by coupling with a pharmaceutically acceptable carboxylic 
acid or an activated derivative thereof. For example, the coupling 
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nay be carried out by treating a parent amide of formula I with an 
appropriate acid chloride (for example, acetyl chloride, propionyl 
chloride, or benzoyl chloride) or acid anhydride (for example, acetic 
anhydride, propionic anhydride, or benzoic anhydride) in the presence 
of a suitable base such as triethylamine. Those skilled in the art 
will appreciate that other suitable carboxylic acids (including their 
activated derivatives) for the formation of in vivo hydrolyzable 
esters are known to the art and these are also intended to be included 
within the scope of the invention. Catalysts such as 
4-dimethylaminopyridine may also be usefully employed. 

When used to treat urinary incontinence, a compound of 
formula I is generally administered as an appropriate pharmaceutical 
composition which comprises a compound of formula I as defined 
hereinbefore together with a pharmaceutically acceptable diluent or 
carrier, the composition being adapted for the particular route of 
administration chosen. Such compositions are provided as a further 
feature of the invention. 

The compositions may be obtained employing conventional 
procedures and excipients and binders and may be in a variety of 
dosage forms. For example, they may be in the form of tablets, 
capsules, solutions or suspensions for oral administration; in the 
form of suppositories for rectal administration; in the form of 
sterile solutions or suspensions for administration by intravenous, 
intravesicular, subcutaneous or intramuscular injection or infiision; 
or in the form of a patch for transdermal administration. 

Treatment using a compound according to the invention may be 
remedial or therapeutic as by administering a compound following the 
onset or development of urinary incontinence in a patient. Treatment 
may also be prophylactic or prospective by administering a compound in 
anticipation that urinary incontinence may develop, for example in a 
patient who has suffered from incontinence in the past. 

According to a further aspect, the invention provides the 
use of a compound of formula I, as defined hereinabove, in the 
manufacture of a medicament for the treatment of urinary incontinence. 

It has also unexpectedly been found that compounds according 
to the invention are potassium channel openers. It is known that by 
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functioning to open potassium channels, potassium channel opening 
compounds may thereby function to relax smooth muscle. 

Because compounds according to the invention function to 
open cell potassium channels, they may also be useful as therapeutic 
agents in the treatment of other conditions or diseases in which the 
action of a therapeutic agent which opens potassium channels is 
desired or is known to provide amelioration. Such conditions or 
diseases include hypertension, as t h ma , peripheral vascular disease, 
right heart failure, congestive heart failure, angina, ischemic heart 
disease, cerebrovascular disease, renal cholic, disorders associated 
with kidney stones, irritable bowel syndrome, male pattern baldness, 
premature labor, and peptic ulcers. 

According to another aspect therefore, the invention 
provides the use of a compound of formula I, or an in vivo 
hydrolysable ester thereof or a phamaceutically acceptable salt 
thereof in the manufacture of a medicament for the treatment of a 
disease or condition in ^ch the action of a potassium channel opener 
is required. 

The dose of compound of foximila I which is administered will 
necessarily be varied according to principles well knovn in the art 
taking account of the route of administration, the severity of the 
incontinence condition, and the size and age of the patient. In 
general, a compound of formula I will be administered to a warm 
blooded animal (such as man) so that an effective dose is received, 
generally a daily dose of above 0.005, for example in the range of 
about 0.01 to about 10 mg/kg body weight. 

It will be apparent to those skilled in the art that a 
compound of formula I may be co-administered with other therapeutic or 
prophylactic agents and/or medicaments that are not medically 
incompatible therewith. Compounds within the scope of the invention 
have not been found show any indication of untoward side-effects in 
laboratory test animals at several multiples of the minimum effective 
dose. 

The actions of compounds of formula I as smooth muscle 
relaxants useful as therapeutic agents for the treatment of urinary 
incontinence through their ciction to open potassium channels and 
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byperopolarize the membrane electrical potential in bladder detrusor 
smooth muscle may be shown using suitably designed in vitro tests, 
such as the one described following. Compounds according to the 
invention typically exhibit an IC^^ on the order of 30 mlcromolar or 
less in the test. "IC^q" is a veil understood term and means the 
concentration of test compound which causes a SOZ decrease in the in 
vitro contraction of the bladder tissue described in the following 
test. 

Male albino Hartley guinea pigs (450-500g) are sacrificed by 
carbon dioxide induced asphyxiation and quickly exsanguinated. The 
lover abdominal cavity is opened and the urinary bladder isolated. 
The bladder is cleaned of surrounding connective and adipose tissue, 
and the portion above the ureteral orifices is removed and washed in 
Krebs-Henseleit buffer solution of the following composition (in mM): 
NaCl 118.0, KCl 4.7, MgSO^ 1.2, KHjPO^ 1.2, CaCl^ 2.5, NaHCOj 25.0 and 
d-glucose 11.1. The solution is warmed to 37°C and gassed with 95X O2 
and 5!! CO2. Vith vigorous bubbling, the solution should have a pH 
value close to 7.4. 

The dome of the washed bladder is cut off and discarded; the 
remaining bladder is placed on a gauze in a Petri dish containing the 
buffer solution. A mid-ventral longitudinal cut is made vith scissors 
to open the bladder. The strips cut from the dome and the base edge 
are discarded. The remaining detrusor mid-section is cut into two 
horizontal strips with an approximate width of 2.0 mm. These two 
strips are further bisected at the mid-dorsal section, creating four 
strip of similar dimensions. Each strip thus contains both dorsal and 
ventral portions of the bladder. 

The two ends of each individual strip are tied to a glass 
support rod and a force-displacement transducer (Grass model FT03), 
respectively, with 4-0 black braided silk suture. 

The transducers are connected to a polygraph (Grass model 
7E), which is calibrated at 5 mV/cm and the calibration checked for 
linearity vith weights of 5 and 0.5 grams. The analog electrical 
output signals from the polygraph are digitized by a Hodular 
Instrument Micro 5000 signal processing system using Biowindow Data 
Acquisition Software, which is run under the Microsoft OS/2 operating 
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system with an IBH-compatible PC. 

The detrusor strips on the glass rod are secured in 20 ml 
tissue baths and allowed to equilibrate under a preload tension of 2 
grams. During the following 45 to 60 min equilibration period, the 
tissue is washed with fresh buffer solution at 15 min interval, with 
the tension adjusted, if necessary, to 2 grams prior to washing. 
After the equilibration period, a priming dose of 15 mM KCl (total 
concentration in the bath) is applied. The tissue is washed after 10 
min and washed twice more at 15 min intervals with tension adjusted to 
2 grans before each washing. 

Vhen the tissue relaxes to a steady state after the final 
washing, 15 nH KCl is again applied. Once the myogenic activity of 
the tissue reaches a steady state, the baseline data are acquired 
through the Biowindows Data Acquisition System by averaging 5 min of 
the myogenic data sampled at 32 Hz. 'Once the baseline is acquired, 
the experimental compounds are dosed in a cumulative manner in h alf 
log unit increments. The contact time for each dose is 10 min with 
the final 5 min being the period of time that the dose response data 
are acquired. If 30 uH of the test compound does not abolished the 
detrusor mechanical activity, then 30 (iH cronakalim, a putative 
potassium channel opener, is dosed to establish a maximum response. 
The effect of the compound at each dose is expressed as % of the 
maximum inhibitory response, which is further normalized with respect 
to the corresponding effect of the compound vehicle control. The 
normalized response is then used to derive the IC^q of the relaxant 
activity of the compound through the application of Harquardt's 
nonlinear iterative curve fitting technique to a standard 
dose-response function. 

The ability of compounds according to the invention to open 
potassium channels in detrusor smooth muscle can be further 
demonstrated by a second in vitro test. 

This second in vitro test is similar to the one described 
above with regard to tissue preparation and data acquisition. 
However, the following exceptions are noted. In this second test, the 
contraction of the detrusor strips during priming and after the 
equilibration period is achieved with 80 mU instead of 15 nH KCl 
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(total concentration in the bath). A sustained tension in the tissue 
is evident after this high KCl stimulation, because voltage-sensitive 
calcium channels have been rendered open to permit an influx of 
calcium into the cells and the development of tonic tension. This 
tension is totally abolished with 300 uH of papaverine, which is 
thereby used to establish the maximum response in this test. 

Typical calcium channel blockers like nifedipine, 
nimodipine, isradipine, and verapamil are able to relax and reduce the 
myogenic activity of guinea pig detrusor strips in both tests by 
virtue of their blocking action on calcium channels. However, all of 
the aforementioned calcium channel blockers are more potent in the 
second test when 80 mH KCl is used, than in the first test where 15 mH 
KCl is used. In contrast, while the putative potassium channel opener 
cromakalim has a potent relaxant activity in the first test with an 
ICjQ in the range of 0.6 to 0.9 pM, it demonstrates insignificant 
relaxant activity in the second test at concentrations as high as 30 
(iH. Thus, the profile of a higher relaxant activity in the first test 
than in the second of compounds according to the invention indicates 
that the compounds are functioning as potassium channel openers. 

The ability of the compounds according to the invention to 
act as potassium channel openers on bladder tissue may be further 
demonstrated by a standard test which measures the effect of test 
compounds on the rate of efflux of rubidium from the tissue. 

For example, the compound 3-chloro-4-cyanophenyl-3,3,3- 
trifluoro-2-hydroxy-2-methylpropanamide has been found to give an IC^q 
of 3.8 in the above test. Other compounds of formula I which have 
been tested and found to give an IC^q of 30 uH or less include those 
indicated in the Table below. 
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E4 
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NO2 
CR3S02 

H 

CI 

CF3 
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3. 
4. 

CI 
NO 

(C2H5)CH3C0N1 
phenylthio 



5. 
6. 

CN 

CP3 
CN 


- 

7. 
8. 

Br 
N02 
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N02 

H 



10. 

CN 

H 
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cyclohexylSO^ 

H 
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CI 

CI 



13. 
14. 

BzSO^ 
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15. 
16. 

HO2 
CN 

CF, 
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CF2H 

CH3 

17. 

H 

CN 


CH3 

18. 
19. 

NO2 
CN 



C2H5 
CH3 

20. 

CI 

NO2 
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The invention will nov be illustrated by the following 
non-limiting examples in which, unless stated otherwise: 
Example 1 . 

The following illustrate representative pharmaceutical 
dosage forms containing a compound of formula I (hereafter referred to 
as "compound I"), for therapeutic or prophylactic use in humans: 


(a) Tablet 

mg/tablet 

Compound X 50.0 

Mannitol, USP 223.75 

Croscarmellose sodium 6.0 

Haize starch 15.0 

Hydroxypropylmethylcellulose (HFHC), DSP 2.25 

Magnesium stearate 3.0 

(b) Capsule 

Compound X 10.0 

Hannitol, USP 488.5 

Croscarmellose sodium 15.0 

Hagnesium stearate I.5 


The above formulations may be obtained by conventional 
procedures well known in the pharmaceutical art. The tablets may be 
enteric coated by conventional means, for example to provide a coating 
of cellulose acetate phthalate. 

0P09323 11HAY93 
MAH/HEB 
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CHEMICAL TOBlBJt-tf. 




Claims. 


1, 


The use of a compound of formula I 



OH 


r 


wherein: 


,1 


.2 


one of R and R represents (l-4C]alkyl, 
{ (1-4C) alkyl} { {1-4C) alkanoyl} amino, (1-4C) alkylsulphonyl, nitro, 
cyano, halo, trifluoromechyl, pentafluoroethyl, Crifliioromethoxy, 
trifluoromethylsulphonyl, {5-6C)cycloalkylsulphonyl, phenylthio or 
aryl(l-3C) alkylsulphonyl, and the other of Rl and R2 represents 
hydrogen or (a-4C)alIcyl, (1-4C) alkylsulphonyl, nitro, cyano, halo, 
trifluoromethyl, pentafluoroethyl, trifluoromethoxy, 
trifluoromethylsulphonyl, (5-£C) cycloalkylsulphonyl , phenylthio or 
aryl(l-3C) alkylsulphonyl, provided that when is cyano, is not. ' 
phenylthio; 

A-B is selected from NHCO, OCH^, NHCH^, trans - vinylene and 
ethynylene; 

R^and R^ are independently (l-3C)alkyl substituted by from 
0 to 2k+l atoms selected from fluoro and chloro wherein k is the 
number of carbon atoms in the said (l-3C) alkyl, provided that R^ and 
R* are not both methyl; or 

R^ and R*, together with the carbon atom to which they are 
attached, form a 3-5 membered cycloalkyl ring optionally substituted 
by from 0 to 2m-2 fluorine atoms wherein m is the number of carbon 
atoms in said ring; 

or a pharmaceutical ly acceptable in vivo hydrolyzable ester of said 
compound of formula I; 

or a pharmaceutically acceptable salt of said compound or said ester 
in the manufacture of a medicament for the treatment of urinary 
incontinence. 


2. Dse as claimed in claim 1, in which is hydrogen, methyl, 
ethylacetylamino, methanesulphonyl , nitro, cyano, fluoro, chloro, 
bromo, trifluoromethyl, pentafluoroethyl, trifluoromethoxy, 
trifluoromethylsulphonyl, cyclohexylsulphonyl, phenyl thio or 
benzylsulphonyl . 

3. Dse as claimed in claim 1, in which is hydrogen, 
ethylacetylamino, nitro, cyano, fluoro, chloro, bromo, trifluoromethyl 
or phenylthio. 

4. Use as clcdmed in any one of claims 1 to 3, in which and 

2 

R together with the phenyl group to which they are attached are 
4-methylphenyl, 4-ethylacetylamanophenyl, 3-chloro-4-methane8ulphon/l- 
phenyl, 4-nitrophenyl, 3-phenylthio-4-nitrophenyl, 3-chloro-4-nitro- 
phenyl, 3-trif luororaethyl-4-nitrophenyl, 4-cyanophenyl, 3,4-dicyano- 
phenyl, 3-chloro-4-cyanophenyl, 3-trif luoromethyl-4-cyanophenyl, 

3- cyanophenyl, 4-chloro-3-ethylacetylaminophenyl, 4-bromo-3-trifluoro- 
methylphenyl, 4-cyclohexylsulphonylphenyl, 3,4-dichlorophenyl or 

4- benzylsulphonylphenyl . 

5. Use as claimed in any one of claims 1 to 4, in which A-B 
represents HHCO, OCH^, tEgns-vinylene or ethynylene. 

6. . Use as claimed in claim 5, in which A-B represents NHCO, 
trms-vinylene or ethynylene. 

7. Use as claimed in any one of claims 1 to 6, in which either 
R^ and R* both represent difluoromethyl, or R* represents 
trifluoromethyl and R represents methyl, fluoromethyl, 
difluoromethyl or trifluoromethyl. 

8. Use as claimed in claim 7, in which R* represents 
trifluoromethyl and R^ represents methyl. 

9. Use as claimed in any one of claims 1 to 8, in which the 
compound of formula 1 is in the form of the (S) -enantiomer. 
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J) Neue MIschungen aus Herblzlden und Antidots, neue (Hetero-) Aryloxy-Verbindungen, Verfahren zu di 
Herstellung, diese enthaltenden Mittel und deren Verwendung 

5) Die Erfindung betrifft Pflanrenschutzmittel mit einer Her- 
bizld-Safener-Wirkstoffkombination. Die Herbizide sind aus 
der Gruppe der ALS-Hemmstoffe (ALS = Acetolacetatsyn- 
thase) wie Sulfonylhamstoffe, Imidazoline, Triazolopyrimi- 
din-Sulfonamide, FVrimidyloxypyridincarbonsaurederivate 
und Pyrimidyloxybenzoesiurederivate. Die Safener sind Ver- 
blndungen der Formel I 



die wie in Anspruch 1 definiert ist, wobei 

Z, Y = N Oder CH, wobei H durch X ersetzt sein Icann, 

X . H, Hal, NaloalkyI oder -alkoxy, Allcyl, Alkoxy. Alkylthio. 

NO,. NHj. CN, Alkylsulfonyl, 

A > Alkylen oder Alkenylen. 

B - Carboxy oder ein Derivat der Carboxygruppe 


Die 


Die folBonden Angaben Bind den 
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Beschreibung 

Neue Mischungen aus Herbiziden und Antidots, neue (Hetero-)Aryloxy-Verbindungen. Verfahren zu deren 
Herstellung,dieseenthaltendeMittelundderenVerwendung. „ » . . „ 

Die Erfmdung betrifft das technische Gcbiet dcr pnanzenschutzmincl, insbesondere Wirkstoff-Antidot-ICom- 
binationen, die hervorragend fur den Einsatz gegen konkumcrende Sciiadpnanzen in NuizpHanzen gceignet 

Bel der Anwendung von Pflanzenbehandlungsmitteln. insbesondere bei der Anwendung von Herbiziden. 
konnen unerwunschte Schaden an den behandelten Kulturpflanzen auftreten. Die Herbizidc sind jedoch nicht 
voll verlraglich (seiektiv) mit einlgen wichtigen Kuiturpnanzen. wie Mais oder Getreide. so daB ihrem Emsatt 
enge Grenzen gesetzt sind. Sie konnen deshalb manchmal iiberhaupt nicht oder nur in solch genngen Aufwand- 
mengen eingeseut werden, daB die erwunschte breite herbizide Wirksamkeit nicht gewahrleistet ist So konnen 
beispielsweise viele Herbizide der weiter unten genannten Stoffklassen (A) nicht seiektiv in Mais oder in 
Getreide eingesetzt werdea Besonders bei der Nachauflaufapplikauon von Herbiziden ist es wOnschenswert. 
eine derartige Phytotoxizitat zu verringera . 

Aus EP-A-31 938 ist die Verwcndung von Aryloxycarbonsaurenitrilen und -amidoximen als Safener |ur 
Phenoxyphenoxycarbonsaureester. Chloracetanilide und Dimedon-derivate bekannt. EP-A-170906 beschreibt 
unter anderem auch Phenoxycarbonsaureoximester und EP-A-I 54 153 beschreibt Aryloxy-Verbindungen als 
Safener fur Phenoxyphenoxy-sowieHeteroaryloxyphenoxy-hcrbizide. 

In EP-A-1 12 799 werden 4-Chlorphenoxy- sowie 4-Chlor-2-methylphenoxyessigsaure als Safener lur 
4-(3'3'-Dichtorpyridyl-2'-oxy)-phenoxypropionsaurepropargylester genannt. EP-A-293062 beschreibt die Ver- 
wendung von Aryloxy-Verbindungen als Safener fQr Cydohexandion-herbizide und EP-A-88 066 schlieBlich die 
Verwcndung von 3J-Bis-(trifluormethyl>phenoxycarbonsaurederivaten als Safener insbesondere fur Acetami- 
de-speziellTriallate. . , „ u- 

Keines der erwahnten Dokumente gibt einen Hinweis auf eine mSgliche Safenerwirkung von Aryloxy-Verbin- 
dungen speziell auf Acetolactatsynthase-{ALS}-Hemmstoffe. 

Ganz unerwartet haben neue experimentelle Arbciten gezeigt, daB Aryloxy-, sowie Heteroaryloxy-Verbin- 
dungen hervorragend dazu geeignet sind, die phytotoxischcn Nebenwirkungen der als ALS-Hemmstoffe wir- 
kenden herbiziden Wirkstoffe (wie Sulfonylhamstoffc, Imidazolinone. Triazolopyrimidin-sulfonamide, Pyrimidy- 
loxypyridincarbonsaure-Derivate und Pyrimidyloxy-benzoesaure-Derivate; siehe beispielsweise EP-A-223406, 
EP-A-249 707. EP-A-249 708. EP-A-287072. EP-A-287 079. EP-A-321 846, EP-A-335409. EP-A-363 040. EP- 
A-426 476, EP-A-435 186, WO 91/1 3065) an Kulturpflanzen. wie Mais und Getreide deutlich zu vermmdem oder 
ganz aufzuheben. 

Die vorliegende ErTindung betrifft daher herbizide Mittei, enthaltend 

A) tnindestens einen herbiziden Wirkstoff aus der Gruppe der Sulfonylhamstoffe, Imidazolinone, Triazolo- 
pyrimidin-sulfonamide, Pyrimidyloxy-pyridincarbonsaure-Derivate und Pyrimidyloxy-benzoesaure-Denva- 
te 

B) mindestens eine Verbindung der Formel I 



(I) 


Y und Z gleich oder verschieden sind und unabhangig voneinander CX oder N bedeuten; 
A (Ci -C6)-Alkandiyl oder(C3-C8)-Aikcndiyl bcdeutet, 
B einen Rest der Formel 
-COOR-. -COSR. -CONRR*, 
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bedeutet; 

X fur gleiche oder verschiedene Reste steht. welche unabhangig voneinander Wasserstoff, Halogen, Halo- 
gen-(Ci-C8)-alkyl, Halogen-(Ci-C8Valkoxy, (C| -C8)-Alkyl, (Ci-Cs^Alkoxy, Nitro. Amino. Cyano, 
(C| -Ce)-Alkylthio oder (Ci -Cgj-Alkylsulfonyl, vorzugsweise Wasserstoff, Halogen, (Ci -C6)-Halogenal- 
kyl, wie Trinuormethyl, (Ci-C6)-Halogenalkoxy. wie Difluormethoxy. (Ci-C6)-Alkyl. (Ci-CsVAlkoxy. 
(Ci -C6)-Alkylthio, (Ci -CaVAIkylsulfonyl, Nitro, Amino oder Cyano bcdeuten; 
n3ist; 

R Wasserstoff, (Ci-Ci8)-Alkyl. (Cj-Ci2)-Cycloalkyl, (C2-Ci8)-Alkenyl. (C2-C8)-Alkinyl oder 
-N =CR^R^ bedeutet, wobei jeder der vontehenden C-haltigen Reste gegebenenfalls einen oder mehrere, 
vorzugsweise bis zu drei gleiche oder verschiedene Substituenten tragi aus der Gruppe enthaltend Halogen, 
Halogen-(Ci -C8)-alkoxy, Nitro. Cyano, Hydroxy, (Ci -C8)-Alkoxy, worin cine oder mehrere, vorzugsweise 
bis zu drei CH2-Gruppen durch Sauerstoff ersetzt sein k6nnen,(Ci-C8)-Alkylthio,(Ci-C6)-Alkylsuirmyl, 
(Ci -C«)-Alkylsulfonyl, (Cj-CsVAIkenylthio, (C2-C8)-Alkinylthio, (C2-C8)-Alkenyloxy, (C2-C8)-Alkiny- 
loxy,(C3-C7)-Cycloalkyl,(C3-C7)-Cycloalkoxy,Mono-undDi-(Ci-C4)-alkylamino,(Ci-Cg)-Alkoxycar- 
bonyl, (C2-C8)-Alkenyloxycarbonyl (C2-C8)-Alkinyloxycarbonyl, (Ci -C8)-Alkylthiocarbonyl, 
(Ci-C8)-Alkylcarbonyl, (C2-C8)-Alkenylcarbonyl, (C2-C8}-Alkinylcarbonyl, HHydroxyimi- 
noHCi -CeHlkyl. 1 -(Ci -Q)- Alkylimino-<Ci -C6)-alkyl, 1 -{Ci -C4)-Alkoxyimino-{Ci -Q)-alkyl, 
(Ci-C8)-Alkylcarbonylamino, (C2-C8)-Alkenylcarbonylamino, (C2-C8)-Aikinylcarbonylamino, Carba- 
moyl, (Ci-C8)-Alkylcarbamoyl Di-(Ci-C6)-AlkylcarbamoyL (C2-C6)-Alkenylcarbamoyl. (C2-C6)-Alki- 
nylcarbamoyl, (Ci -C8)-Alkoxycarbonylamino, (Ci-C8)-Alkyl-amino-carbonylamino, (Ci -C8)-Alkoxycar- 
bonyloxy, (Ci -C8)-Alkylcarbonyloxy, das unsubstituiert oder durch Halogen, Nitro, (Ci -CiVAlkoxy undJ 
Oder gegebenenfalls substituiertes Phenyl vorzugsweise bis zu dreifach substituiert ist (C2-C6)-Alkenyl- 
carbonyloxy, (C2-C6)-Alkinylcarbonyloxy, Phenyl, Phenyl-<Ci-C6)-alkoxy, Phenyl-{Ci-C6)-alkoxycar- 
bonyl, Phenoxy, Phenoxy-(Ci-C6)-aIkoxy. Phenoxycarbonyl. Phenoxy-{Ci-C6)-aIkoxycarbonyl, Phenyl- 
carbonyloxy. Phenylcarbonylamino, Phenyl-{Ci-C6)-alkylcarbonylamino, wobei die letztgenannten 10 Re- 
ste im Phenylring unsubstituiert oder ein- oder mehrfach, vorzugsweise bis zu dreifach durch gleiche oder 
verschiedene Reste aus der Gruppe enthaltend Halogen, (Ci -C4)-Alkyl, (Ci -C4)-Alkoxy, (Ci -C^-Halo- 
genalkyl, (Ci -C4)-Halogenalkoxy und Nitro substituiert sind. -SiR^R^R*. -0-SiR^R^R* R^R^R*Si- 
(Ci-C6>alkoxy,-CO-0-NR2R^, -0-N = CR2R^ -N=CR2R^ 0-(CH2)m-CH(0R^R^), R'O- 
CHR"-CH(OR')-(Ci -C6)-alkoxy und der drei- bis siebengliedrigen, gegebenenfalls benzokondensierten 
und gegebenenfalls vorzugsweise bis zu dreifach durch Halogen und/oder (Ci-C4)-Alkyl substituierten 
gesattigten oder ungesittigten heterocyclischen Reste mit bis zu drei gleichen oder verschiedenen Hetero- 
atomen aus der Reihe S, 0 und N ; 

R' unabhangig voneinander (Ci -Q)- Alkyl, oder paarweise zusammen einen (Ci -C6)-Alkandiylrest und 
R" Wasserstoff oder(Ci -QlhAlkyi bedeuten; 

und R^ gleich oder verschieden sind und unabhangig voneinander Wassentoff, gegebenenfalls substitu- 
iertes (Ci -C6)-Alkyl oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fflr eine gegebe- 
nenfalls substituierte{C2-C6)-Alkandiylkette stehen; 
R* Wasserstoff oder gegebenenfalls substituiertes (Ci -C4)-Alkyl bedeutet; oder 
R und R* gemeinsam fur eine Alkandiylkette mit 2 bis 5 C-Atomen steht, in der eine CH2-Gruppe gegebe- 
nenfalls durch 0, NH oder N(Ci -Qj-Alkyl ersetzt sein kann; 
R* und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff 
oder(C| -C6)-Alkyl bedeuten; 

R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci -C6)-A!kyl, das 
durch Halogen, (Ci -C4)-Alkoxy oder Phenyl substituiert sein kann, bedeuten; 

R^ und R'° gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci — C6)-Alkyl, das 

durch Halogen, (Ci -C4)-Alkoxy oder OH substituiert sein kann. bedeuten; 

T unabhangig voneinander Sauerstoff oder Schwefel bedeuten; und 

m eine ganze Zahl von 0 bis 6 bedeutet; 

oderderenSalz. 
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In den obengenannten Verbindungen der Formel I und im folgenden sind, sofem im einzelnen nicht anders 
festgelegt, AlkyI, Alkenyl und Alkinyl geradkettig oder verzweigt; entsprechendes gilt fur die substituierten 
AlkyI-, Alkenyl- und Alkinylreste wie Haloalkyl, HydroxyalkyI, Alkoxycarbonyl etc Alkyl bedeutet z. B. Methyl, 
Ethyl, n- und i-Propyl, n-, !-, t- und 2-Butyl, Pentyle, Hexyle, wie n-Hexyl, i-Hexyl und U-Dimethylbutyl, Heptyle. 

5 wie n-Heptyl, 1-Methylhexyl und 1,4-Dimethylpentyl; Alkenyl bedeutet z.B. Allyl, l-Methylprop-2-en-l-yl. 
2-Methyl-prop-2-en-l-yl, But-2-en-l-yl, But-3-en-l-yl, l-Methyl-but-3-en und l-Methyl-but-2-en; Alkinyl bedeu- 
tet z. B. Propargyl. But-2-in-l-yl, But-3-in-l-yl, l-Methyl-but-3-inyL Unter substituiertem AlkyI versteht man ein- 
oder mehrfach, vorzugsweise bis zu dreifach, insbesondere einfach durch gleiche oder verschiedene Reste aus 
der Reihe Halogen, Hydroxy und (Ci -Cej-Alkoxy substituiertes AlkyL 

10 Halogen bedeutet Fluor, Chlor, Brom oder lod, vorzugsweise Fluor, Chlor oder Brom, insbesondere Fluor 
Oder Chlor. Haloalkyl, -alkenyl und -alkinyl bedeuten durch Halogen teilweise oder vollstandig substituiertes 
Alkyl, Alkenyl bzw. Alkinyl, z. B. CFj, CHF2, CH2F, CF3CF2, CH2FCHCI, CCI3, CHCI2, CH2CH2CI: Haloalkoxy ist 
z. B. OCF3, OCHF2. OCH2F, CF3CF2O, OCH2CFJ. 
Gegebenenfalls substituiertes Phenyl ist z. B. Phenyl, das unsubstituieri oder ein- oder mehrfach, vorzugsweise 

15 bis zu dreifach durch gleiche oder verschiedene Reste aus der Gruppe Halogen, (Ci-C4)-Alkyl, {Ci -C4)-A1- 
koxy, (Ci -C4)-Halogenalkyl, (Ci -C4)rHalogenalkoxy und Nitre substituiert ist. z. B. o-, m- und p-Tolyl, Dime- 
thylphenyle, 2-, 3- und 4-Chlorphenyl, 2-, 3- und 4-Trifluor- und -Trichlorphenyl, 2,4-, 35-, 2JS- und 23-Dichlorphe- 
nyl, 0-, m- und p-MethoxyphenyL 
Ein drei- bis siebengliedriger wie oben beschriebener heterocyclischer Rest ist vorzugsweise von Benzol 

20 abgeleitet, wovon mindestens ein CH durch N und/oder mindestens zwei benachbarte CH-Paare durch NH. S 
und/oder 0 erselzt sind. Der Rest kann benzokondensiert sein. Er ist gegebenenfalls teilweise oder vollstandig 
hydriert Es kommen insbesondere Reste wie Oxiranyi, Pyrroiidyl. Piperidyl, Dioxolanyl, Pyrazolyl, Morpholyl, 
Furyl, Tetrahydrofuryl, Indolyl, Azepinyl,TriazolyI, Thienyl und Oxazolyl in Frage. 
Manche Verbindungen der Forme! I enthalten ein oder mehrere asymmetrische C-Atome oder Doppelbin- 

25 dungen, die in der allgemeinen Formel I nicht gesondert angegeben sind Die durch ihre spezifische Raumform 
definierten moglichen Stereoisomeren, wie Enantioraere, Diastereomere, E— und Z-lsomere sowie deren Gemi- 
sche sind jedoch alle von der Formel I umfaQt 

Die Verbindungen der Formel I kdnnen Salze bildea bei denen der Rest R durch ein Equivalent eines filr die 
Landwirtschaft geeigneten Kations ersetzt wird. Diese Salze sind beispielswebe Metall-, insbesondere Alkali- 

30 Oder Erdalkalisalze, aber auch Ammoniumsalze oder Salze mit organischen Aminen sowie Salze, die als Kat- 
ionen Sulfonium- oder Phosphoniumionen enthalten. 

Als Salzbiidner eignen sich besonders Metalle und organische Stickstoffbasen, vor allem quartare Ammoni- 
umbasen. Hierbei kommen als zur Salzbildung geeignete Metalle Erdalkalimeialle, wie Magnesium oder Calci- 
um, vor allem aber Alkalimetalle in Betracht. wie Lithium und insbesondere Kalium und Natrium. 

35 Beispiele fiir zur Salzbildung geeignete Stickstoffbasen sind primare, sekundare oder tertiare, aliphatische und 
aromatische, gegebenenfalls am Kohlenwasserstoffrest hydroxilierte Amine, wie Methylamin, Ethylamin, Propy- 
lamin, Isopropylarain, die vier isomeren Butylamine, Dimethylamin. Diethylamin, Dipropylamin, Diisopropyla- 
min, Di-n-Butylamin, Pyrrolidin, Piperidin, Morpholin. Trimethylamin. Triethylamin. Tripropylamin. Chinuclidin, 
Pyridin, Chinolin, Isochinolin sowie Methanolamin, Ethanolamin, Propanolamin, Dimethanolamin, Diethanola- 

40 minoderTriethanolamin. 

Beispiele fiir quartare Ammoniumbasen sind Tetraalkylammoniumkationen, in denen die Alkylreste unabhan- 
gig voneinander geradkettige oder verzweigte (Ci— C6)-Alkylgruppen sind, wie das Tetramethylammoniumka- 
tion, das Tetraethylammoniumkation oder das Trimethylethylammoniumkation, sowie weiterhin das Trimethyl- 
benzylammoniumkation, das Triethylbenzylammoniumkation und das Trimethy!-2-hydroxyethylammoniumka- 

45 tion. 

Besonders bevorzugt als Salzbiidner sind das Ammoniumkation und Di- sowie Trialkylammoniumkationen, in 
denen die Alkylreste unabhangig voneinander geradkettige oder verzweigte, gegebenenfalls durch eine Hydrox- 
ylgruppe substituierte (Ci -C6)-Alkylgruppen darstellen. wie beispielsweise das Dimethylammoniumkation, das 
Trimethylammoniumkation, das Triethylammoniumkation. das Di-(2-hydroxyethyl)-ammoniumkation und das 
50 Tri-(2-hydroxyethyl)-ammoniumkation. 

Bevorzugt sind solche Mittel, worin in der Verbindung der Formel I 
A (Ci -C4)-Alkandiyl oder (C3-C6)-Alkendiyl bedeutet, 

X fur gleiche oder verschiedene Reste steht, welche unabhangig voneinander Wasserstoff, Halogen, Halogen- 
(Ci -C6)-alkyl, Halogen-(Ci -C6)-alkoxy, (C| -QVAlkyl, (Ci -Cg)-Alkoxy, Nitro, Amino, Cyano. (Ci -C6)-A1- 
55 kylthio oder (Ci-Caj-AIkylsulfonyl, vorzugsweise Wasserstoff, Halogen, (Ci-C6)-Halogenalkyl, wie Trifluor- 
methyL (Ci-Csj-Halogenalkoxy, wie Difluormethoxy, (Ci -Ci)-Alkyl, (Ci -CelhAlkoxy, (Ci-Csj-Alkylthio, 
(Ci -C6)-Alkylsulfonyl, Nitro, Amino oder Cyano bedeuten, wobei mindestens ein Rest X fur Wasserstoff steht; 
n3ist; 

R Wasserstoff, (Ci-Ci2)-Alkyl, (C3-C8)-Cycloalkyl, (C2-Ci2)-Aikenyl, (C2-C8)-Alkinyl oder -N=CR^R3 
60 bedeutet, wobei jeder der vorstehenden C-haltigen Reste gegebenenfalls einen oder mehrere, vorzugsweise bis 
zu drei gleiche oder verschiedene Substituenten tragt aus der Gruppe enthaltend Halogen, Halogen-(Ci -C8)-al- 
koxy, Nitro, Cyano, Hydroxy, (Ci -Cs^Alkoxy, worin eine oder mehrere, vorzugsweise bis zu drei CH2-Gruppen 
durch Sauerstoff ersetzt sein konnen, (C|-C8)-Alkylthio, (Ci-C6)-Alkylsulfinyl, (Ci-C6)-Alkylsulfonyl, 
(C2-C8)-Alkenylthio. (C2-C8)-Alkinylthio, (C2-Cg)-Alkenyloxy. (C2-C6)-Alkinyloxy, (Cs-C/j-Cycloalkyl, 
65 (C3-C7)-Cycloalkoxy, Mono- und Di-{Ci-C4)-alkylamino,(Ct-C8)-Alkoxycarbonyl, (C2-C8)-Alkenyloxycar- 
bonyi, (C2-C8)-Alkinyloxycarbonyl, (Ci -CsVAIkylthiocarbonyl, (Ci -Cg)-Alkylcarbonyl, (C2-C8)-Alkenylcar- 
bonyl, (C2-C8)-Alkinylcarbonyl. l-(Hydroxyimino)-(Ci-Cg)-alkyl, l-(Ci-C4)-Alkylimino-(Ci-C6)-alkyl, 
1-(Ci-C4)-Alkoxyimin«)-(Ci-C6)-alkyl, (Ci-Cfl)-Alkylcarbonylamino, (Cz-Ca^Alkenylcarbonylamino, 


4 
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(C2-C8)-AlkinylcarbonyIamino, Carbamoyl, (Ci-CgVAlkylcarbamoyI, Di-{Ci-C6)-Alkylcarbamoyl, 
(C2-C6}-Alkenylcarbamoyl,(C2-C6)-Alkinylcarbamoyl- (Ci-C8}-Alko)tycarbonylamino,(Ci-C8)-Alkyl-ami- 
no-carbonylamino, (Ci -Caj-Alkoxycarbonyloxy, (Ci -Ca}-Alkylcarbonyloxy, das unsubstituiert oder durch Ha- 
logen, Nitro, (Ci— C4)-Alkoxy und/oder gegebenenfalls substituiertes Phenyl vorzugsweise bis zu dreifach 
substituien ist, (C2-C6)-Alkenylcarbonyloxy, (C2-C6)-Alkinylcarbonyloxy, Phenyl, Fhenyl-(Ci— QValkoxy, 
Phenyl-(Ci-C6)-alkoxycarbonyi, Phenoxy, Phenoxy-(Ci-C6)-alkoxy, Phenoxycarbonyl, Phenoxy-{Ci-C6)-alk- 
oxycarbonyl, Phenyicarbonyloxy, Phenylcarbonylamino, Phenyl-{Ci— C6)-alkylcarbonylamino, wobei die letzt- 
genannten 10 Reste im Phenylring unsubstituiert oder ein- oder mehrfach, vorzugsweise bis zu dreifach durch 
gleiche oder verschiedene Reste aus der Gruppe enthaltend Halogen, (Ci-C4)-Alkyl, (Ci -C4)-Alkoxy, 
(C|-C4)-Halogenalkyl, {Ci-C4)-Halogenalkoxy und Nitro substituiert sind, -SiR^R^R* -O-SiR^R^R*. 
R2R^R*Si-(Ci-C«)-alkoxy, -C0-0-NR2R^ -0-N-CR^R^ -N=CR^R^ 0-(CH2)mCH(0R^R^ 
R'0-CHR"-CH (0R'HCi-C6)-alkoxy und derdrei- bis siebengliedrigen, gegebenenfalls benzokondensier- 
ten und gegebenenfalls vorzugsweise bis zu dreifach durch Halogen und/oder (Ci-C4)-Alkyl substituierten 
gesattigten oder ungesatiigten heterocyclischen Reste mit bis zu drei gleichen oder verschiedenen Heteroato- 
men aus der Reihe S, 0 und N ; 

R' unabhingig voneinander (Ci - C4)-Alkyl. oder paarweise zusammen einen (Ci -C6)-Alkandiylrest und 
R"Wasser5toffoder(Ci-C4)-Alkyl bedeuten; 

R^ und gleich oder verschieden sind und unabhangig voneinander Wasserstoff, gegebenenfalls substituiertes 
(Ci— CaVAIkyI oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fur eine gegebenenfalls 
substituierte (C2-C6)-Alkandiylkette stehen; 

R' und R* gleich oder verschieden sind und unabhingig voneinander Wasserstoff oder (Ci — Csj-Alkyl bedeuten; 
R' und gleich oder verschieden sind und unabhingig voneinander Wasserstoff oder (Ci -Q)-AII^1, das durch 
Halogen, (C| - C4)- Alkoxy oder Phenyl substituiert sein kann, bedeuten ; 

R^ und R'° gleich oder verschieden sind und unabhangig vondnander Wasserstoff oder (Ci-Ce)-Alkyl, das 

durch Halogen, (Ci-C4)-Alkoxy Oder OH substituiert sein kann, bedeuten; 

m eine ganze Zahl von 0 bis 6 bedeutet; 

und die Qbrigen Reste oder Variablen wie oben definiert sind. 

Insbesondere bevorzugt sind Mittei, worin in Formel I 
A (Ci -C3)-Aikandiyl oder (C8-C4)-Alkendiyl. wie CH2. CH(CH3)k CH2-CH2.(CH2)3 oder qCHs)? bedeutet; 
X wie oben definiert ist und mindestens zwei Reste X filr Wasserstoff stehen ; 
n3ist; 

R Wasserstoff. (Ci-Ci2)-Alkyl,(C3-C8)-Cycloaikyl.(C2-Ci2-Alkenyl.(C2-C8)-A!kinyl oder -N-CR^R' be- 
deutet, wobei jeder der vorstehenden C-haltigen Reste gegebenenfalls einen oder mehrere, vorzugsweise zwei. 
insbesondere einen, gleiche oder verschiedene Substituenien trSgt aus der Gruppe enthaltend Hydroxy, 
(Ci -C8)-Alkoxy, worin eine oder mehrere, vorzugsweise zwei, insbesondere eine CH2-Gruppe(n) durch Sauer- 
stoff ersetzt sein kann, {Ci-C4)-Alkylthio, (C2-Ct)-Alkenylthio, (C2-C4)-Alkinylthio, (C2-C4)-Alkenyloxy, 
(C2-C4}-Alkinyloxy, Mono- und Di-(Ci -C2)-alkylamino,(Ci -Q)-Alkoxycarbonyl,(C2-Q)-Alkenyloxycarbo- 
nyl, (C2 - C4>- AlkinyloxycarbonyL (Ci - C4)- Alkylcarbonyl, (C2- C4}- Alkenylcarbonyl, (C2 - Ct)- Alkiny Icarbonyl, 
(Ci -C4)-Alkylcarbonylamino, (C2-C4)-Alkenylcarbonylamino, Carbamoyl, (Ci -C8)-Alkylcarbamoyl, Di- 
(Ci-C6)-Alkylcarbamoyl, (Ci -Qj-Alkoxycarbonyloxy, (Ci-C4)-Alkylcarbonyloxy, das unsubstituiert oder 
vorzugsweise bis zu zweifach durch Halogen und/oder (Ci -C4}-Alkoxy substituiert ist, (C2-C4)-Alkenylcarbo- 
nyloxy, (C2-C4)-Alkinylcarbonyloxy, Phenyl, Phenyl-(Ci-C4)-alkoxy, Phenyl-(C|-C4)-alkoxycarbonyl, Phe- 
noxy, Phenoxy-(Ci -C4)-alkoxy, Phenoxycarbonyl, Phenoxy- (Ci -C4)>-alkoxycarbonyl, Phenyicarbonyloxy, wo- 
bei die letzgenannten 8 Reste im Phenylring unsubstituiert oder durch einen oder mehrere, vorzugsweise zwei 
gleiche oder verschiedene Reste aus der Gruppe enthaltend Halogen, (Ci-C2)-Alkyl, fCi -C2)-Alkoxy, 
(Ci-C2)-Halogenalkyi. (Ci-C2)-Halogenalkoxy und Nitro substituiert sind. -SiR^R^R^ 0-SiR^R^R*. 
R2R3R*Si-{Ci-C4)-alkoxy. -O-N-CR^R^. -N = CR^R^ 0-(CH2)ra-CH(0R^R^ R'O- 
CHR"-CH(OR')-(Ci-Ci)-alkoxy und der drei- bis siebengliedrigen, gegebenenfalls benzokondensierten und 
gegebenenfalls vorzugsweise bis zu dreifach durch Halogen und/oder (Ci -C4)-Alkyl substituierten gesattigten 
oder ungesatiigten heterocyclischen Reste mit bis zu drei gleichen oder verschiedenen Heteroatomen aus der 
Reihe S,0 und und N; 

R' unabhangig voneinander (Ci -C4)- Alkyl, oder paarweise zusammen einen (Ci — C6)-Aikandiylrest und 
R" Wasserstoff oder (Ci -C4)-Alkyl bedeuten; 

R^ und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff, gegebenenfalls substituiertes 
(Ci-C6)-Alkyl Oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fur eine gegebenenfalls 
substituierte (C2- Cej-Alkandiylkette stehen; 

R^ und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci -CeVAlkyl bedeuten; 
R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci — C6)-Alkyl, das durch 
Halogen, (Ci -C4)-Alkoxy oder Phenyl substituiert sein kann, bedeuten; 

R' und R^" gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-Ce)- Alkyl, das 

durch Halogen, (Ci -C4)-Alkoxy oder OH substituiert sein kann, bedeuten; 

m eine ganze Zahl von 0 bis 2 bedeutet 

und die Qbrigen Reste oder Variablen wie oben definiert sind. 

Die Erfindung betrifft auch ein Verfahren zum Schutz von Kulturpflanzen, vorzugsweise Getreide- oder 
Maispflanzen, vor phytotoxischen Nebenwirkungen von Herbiziden, das dadurch gekennzeichnet ist, daB eine 
wirksame Menge mindestens einer Verbindung der in Formel I vor, nach oder gleichzeitig mit dem obengenann- 
ten herbiziden Wirkstoff auf die Pflanzen, Pflanzensamen oder die Anbauflache appliziert wird. 

Die Erflndung betrifft weiterhin die Verwendung von Verbindungen der Formel I zum Schutz von Kultur- 
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pflanzen vor phytotoxischen Nebenwirkungen der oben dcfinienen Herbizide. 
Die Erfindung betrifft fcmer neue Verbindungen der Formel I, 

(x)„ 


0 


IS 



in welcher 

Y und Z gleich oder verschieden sind und unabhangig voneinander CX oder N bedeuten; 
X fiir gleiche oder verschiedene Reste steht. welche unabhangig voneinander Wasserstoff, Halogen, Halogen- 
20 (Ci-C8)-alkyl, Halogen-(Ci-C8)-alkoxy. (Ci-C8)-Alkyl. (Ci-C8)-Alkoxy, Nitro. Amino, Cyano, (Ci-Csj-Al- 
kylthio Oder (Ci-C8)-Alkylsulfonyl, vorzugsweise Halogen, (Ci-Cej-Halogenalkyl, wie Trifluormelhyl, 
(Ci-C6)-HaIogenalkoxy. wie Dinuormethoxy, (Ci-Ce^Alkyl. (Ci-C6)-Alkoxy, (Ci-C6>Alkylthio, 
(Ci -C6)-Alkylsulfonyl, Nitro, Amino oder Cyano bedeuten; 
n3ist; 

25 und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff, gegebenenfalls substituiertes 
(Ci-C6)-Alkyl Oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fur eine gegebenenfalls 
substituierte(C2-C6>-Alkandiylkettestehen und 

A) fur den Fall, daS mindestens einer der Reste Y und Z Stickstoff bedeutet. dann 
A (Ci -C6)-Alkandiyl oder (C3-C8)-Alkendlyl bedeutet; 
30 Beinen Rest der Formel 

-COOR, -COSR, -CONRR* 



40 



ao 

bedeutet; 

R ein Aquivalent eines fiir die Landwirtschaft geeignetes Rations, (Ci-Ci8)-Alkyl, (C3-Ci2)-Cycloalkyl, 
(C3-Ci8)-Alkenyl, (C3-Q)-Alkinyl oder - N =CrV bedeutet 

wobei jeder der vorstehenden C-haltigen Reste gegebenenfalls einen oder mehrere gleiche oder verschiedene 
55 Substituenten tragt aus der Gruppe enlhaltend Halogen, Halogen-(Ci-C8)-alkoxy, Nitro, Cyano, Hydroxy, 
(Ci -C8)-Alkoxy, worin eine oder mehrere CH2-Gruppen durch Sauerstoff ersetzt sein konnen, (Ci -C8)-Alkyl- 
thio, (Ci-C6)-Alkylsuirinyl, (C, -Q^Alkylsulfonyl, (C2-C8)-Alkenylthio, (C2-C8)-Alkinylthio. {Ci-Cs)-M- 
kenyloxy, (C2-C8}-Alkinyloxy, (C3-C7)-Cycloalkyl, (C3-C7Kycloalkoxy, Mono- und Di-(Ci-C4)-alkylami- 
no, (Ci-C8)-Alkoxycarbonyl, (C2-C8)-Alkenyloxycarbonyl, (C2-C8)-Alkinyloxycarbonyl, (Ci -C8)-Alkylthio- 
60 carbonyl, (Ci-Csj-Alkylcarbonyl, (C2-C8)-Alkenylcarbonyl, (C2-CB)-Alkinylcarbonyl, l-(Hydroxyimi- 
noHCi-C6)-alkyl. l-(Ci-C4)-Alkylimino-(Ci-C6)-alkyl. l-{Ci-C4)-Alkoxyimino-(Ci-C6)-alkyl, (Ci-Csj-AI- 
kylcarbonylamino, (C2— C8)-Alkenylcarbonylamino, (C2— C8)-Alkinylcarbonylamino, Carbamoyl, (Ci— C8)-AI- 
kylcarbamoyl, Di-(Ci -CeVAIkylcarbamoyl, (C2-C6)-AIkenylcarbamoyl, (C2-C6)-Alkinylcarbamoyl, 
(Ci -QVAIkoxycarbonylamino, (Ci -Csj-Alkyl-amino-carbonylamino, (Ci -C8)-Alkoxycarbonyloxy, 
65 (Ci -Cs^Alkylcarbonyloxy, das unsubstituiert oder durch Halogen. Nitro. {Ci -C4)-Alkoxy und/oder gegebe- 
nenfalls substituiertes Phenyl substituiert ist, (C2-C6)-Alkenylcarbonyloxy, (C2-C6}-Alkinylcarbonyloxy, Phe- 
nyl, Phenyl-(Ci-C6)-alkoxy. Phenyl-(Ci-C6)-alkoxycarbonyL Phenoxy. Phenoxy^[Ci-C6)-alkoxy, Phenoxy- 
(Ci-CE)-alkoxycarbonyl. Phenylcarbonyloxy, Phenylcarbonylamino, Phenyl-(Ci— C6)-alkylcarbonylamtno, wo- 
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bei die letztgenannten 9 Reste im Phenylring unsubsiituiert oder ein- Oder mehrfach durch gleiche oder 

verschiedene Reste aus der Gruppe enthaltend Halogen, (Ci -C4>-Alkyl, (Ci -C4)-Alkoxy, fCi -C4)-Halogenal- 

kyl, (Ci-QVHalogenalkoxy und Nitro substituien sind, -SiR^R^RVO-SiR'R^R*. R'R^R*Si-(Ci-C6)-al- 

koxy, -C0-0-NR2R^ -0-N =CK^R\ -N-CR^R^ und 0-{CH2)n,-CH(0R^R^ R'0-CHR"-CH 

(OR'HCi-C6)-alkoxy. und der drei- bis siebengliedrigen, gegebenenfalls benzokondensierten und gegebenen- 

falls durch Halogen und/oder (Ci -C4)-Aikyl substituierten gesattigten oder ungesatiigten heterocyclischen 

Reste mit bis zu drei gleichen oder verschiedenen Heteroatomen aus der Reihe S, 0 und N; 

R' unabhangig voneinander (Ci-C4)-Aikyl,oder paarweise zusammen einen (Ci-CeVAlkdiylrest und 

R" Wasserstoff oder (Ci -OVAlkyl bedeuten, 

R* Wasserstoff, gegebenenfalls substituiertes (Ci -C4)- Alky I. oder 

R und R* gemeinsam fur eine Alkandiylkette mit 2 bis 5 C-Atomen steht in der cine CH2-Gruppe gegebenenfalls 
durch O, NH oder N(Ci -C»)-Alkyl ersetzt sein kann, und 

R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci - Ce)- Alkyl bedeuten ; 
R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci -Ce^Alkyl. das durch 
Halogen, fCi -C4)-Alkoxy oder Phenyl substituiert sein kann bedeuten, 

R' und R'° gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-C6)-Alkyl. das 
durch Halogen, (Ci -C4)-Alkoxy oder OH substituiert sein kann bedeuten. 
T unabhangig voneinander Sauerstoff oder Schwefel bedeuten, und 
m eine ganze Zahl von 0 bis 6 bedeutet; 

B) oder fur den Fall, daB keiner der Reste Y und Z Stickstoff bedeutet, 

A (Ci -C6)-Alkandiyl oder (C^-Cg^Alkendlyl bedeutet; 

B ein Rest der Formel -COOR. -COSR oder -CONRR* bedeutet; 

R (C3-Ci8)-Alkyl, (C3-Ci2)-Cycloalkyl. (C2-Ci8)-Alkenyl oder {C2-Ca)-Alkinyl bedeutet. wobei jeder der 
vorstehenden C-haltigen Reste einen oder mehrere gleiche oder verschiedene Reste tragt aus der Gruppe 
enthaltend (Cj-Caj-Alkylthio. (C2-C8)-Alkinylthio. (C2-C8)-Alkenyloxy, (C2-CB}-Alkinyloxy. (C3-C7)-Cy- 
cloalkyl, (C3-C7)-Cycloalkoxy. (C7-Cio)-Alkenyloxycarbonyl. (Cs-CsVAlkinyloxycarbonyl, (Ci-C8)-Alkyl- 
thiocarbonyi, (C2-C8)-Alkenylcarbonyl, (C2-C8)-Alkinylcarbonyl, l-{HydroxyiminoHCi -Cej-alkyl. 
1 ^Ci -C4)-Alkylimino-{Ci -C6)-alkyi. I-(Ci-C4)-Alkoxyimino-(Ci -Cej-alkyl. (Ci -Csj-Alkylcarbonylamino, 
(C2-C8)-Alkenylcarbonylamino. (C2-C8)-Alkinylcarbonylatnino. Carbamoyl, (Ci-C8)-Alkylcarmaboyi, Di-{Ci 
-C6)-Alkylcarbamoyl. (C2-C6)-Alkenylcarbamoyl, (C2-C6)-Alkinylcarbamoyl. {Ci-Cj)-Alkoxycarbonylami- 
no,(Ci-C8)-Alkyl-amino-carbonylamino.(Ci-C8)-Alkoxycarbonyloxy.(Ci-C8)-Aikylcarbonyloxy, das unsub- 
stituiert und/oder durch Halogen, Nitro, (Ci -O)- Alkoxy oder gegebenenfalls substituiertes Phenyl substituiert 
ist.(C2-C6)-Alkenylcarbonyloxy, (C2-C6)-Alkinylcarbonyloxy, Phenyl- (C2-C6)-alkoxy, PhenyKCj-Q^alk- 
oxycarbonyl, Phenoxy-(Ci-C6)-aikoxy, Phenoxy-{C2-C6)-a]koxycarbonyl, Phenylcarbonyloxy, Phenylcarbony- 
lamino, Phenyl-(Ci-C6)-alkylcarbonylamino, wobei die letztgenannten 7 Reste im Phenylring unsubstituiert 
Oder ein- oder mehrfach durch gleiche oder verschiedene Reste aus der Gruppe enthaltend Halogen, 
(Ci-QVAlkyI, (Ci-C4)-Alkoxy, (Ci-C4)-Haiogenalkyl, (Ci-C4)-Halogenalkoxy und Nitro substituiert sind, 
-SiR^R'R* -0-SiR%R* R*R3R*Si-(Ci-Ce)-alkoxy, -CO-0-NR*R^-0-N=CR2r3 .n-CR'R^ 
und 0-(CH2)m-CH(OR20R^- und R'0-CHR"-CH(OR'HCi-C6)-alkoxy. 
R' unabhangig voneinander (Ci -Ct)-Alkyl,oder paarweise zusammen einen (Ci -Ce^Alkandiyirest und 
R" Wasserstoff oder (Ci -Q^AIkyl bedeuten; 
R^ Wasserstoff oder gegebenenfalls substituiertes (Ci -C4)-AIkyl bedeutet; 
und 

m eine ganze Zahl von 0 bis 6 bedeutet 

Die Verbindungen der allgemeinen Formel I lassen sich nach allgemein bekannten Verfahren herstellen 
(Brettle, J. Chem. Soc. 1956, 1891 ; Eckstein, Roczniki Chem. 30 (1956) 633; US 2 697 708; Newman et al, J. Am. 
Chem. Soc 69 (1947) 718; M.P. Cava, N.K. Bhattacharyya, J. Org. Chem. 23 (1958)1614; D. Heilmann, G. Kempter, 
Wiss. Z. Padagog. Hochsch. "Karl Liebknecht", Potsdam 25(198l)35;Ger 1 099 544; US3 010 962). 

So kann die Herstellung der erfindungsgemaBen Verbindungen der Formel I in der Weise erfolgen,daB man 
1. eine Verbindung der Formel II 



Z, Y, X, n, A und B wie in Formel I deriniert sind mit einem Alkancarbonsiurederivat der Formel III, 
W-A-B(lll), 


7 


DE 42 17 928 Al 


W eine Abgangsgruppe bedeutet umsetzt; 

2. eine Aryl- oder Heteroaryloxycarbonsaure dcr Fomel IV 


0' 


(IV) 


0 


\a COOH 


worin 


Z. Y, X. n und A wie in Formel I definiert sind, steht mit Mercaplanen, Aminen oder Alkoholcn umsetzt, oder 
3. ein Aryl- oder Heteroaryioxycarbonsaurederivat der Formel V, 


Z, Y. X, n und A wie bei in Formel I definiert sind und B' eine Alkoxycarbonylgruppe bedeutet, mit Alkohoien 
oder Aminen umestert bzw. amidiert, und die so erhaltenen Verbindungen der Formel I gegebenenfalls in ihr 
Saiz uberfuhrt. 

Die Umsetzungen nach Variante 1 erfolgen vorzugsweise in dipolar aprotischen Losungsmitteln wie Dime- 
thylsulfoxid, N,N-Dimethylfonnamid oder Aceton bei erhdhter Temperatur, insbesondere zwischen 50 und SO^C 
in Gegenwart einer Base, insbesondere Alkalicarbonaten, wie z. B. Kaliumcarbonat. 

Die Umsetzungen nach Variante 2 werden entweder unter SSurekatalyse, wobei vorzugsweise Schwefelsaure 
Verwendung findet, oder in Gegenwart eines die Carboxylgruppe aktivierenden Reagenzes, wie z. B. Thionyl- 
chiorid, Dicyclohexylcarbodiimid oder N,N'-Carbonyldiimidazol in dipolar aprotischen Losungsmitteln oder 
Halogenkohlenwasserstoffen. wie z. B. Chloroform oder Tetrachlormethan bei Temperaturen von Raumtempe- 
ratur bis zum Siedepunkt des Reaktionsgemisches, insbesondere bei RQckfluBtemperatur durchgefilhrt 

Die Umesterungen bzw. Amidierungen nach Variante 3 erfolgen vomehmlich in der Weise, daB eine Verbin- 
dung der Formel V in Gegenwart von Titanalkoholaten als Katalysator mit den Alkohoien bzw. den Aminen bei 
erhShten Temperaturen, insbesondere bei RuckfluBtemperatur des Reaktionsgemisches umgesetzt wird. 

Werden die erfindungsgemSBen Verbindungen der Formel I in subtoxischen Konzentrationen zusammen mit 
den herbiziden Wirkstoffen oder auch in einer beliebigen Reihenfolge ausgebracht, so sind sie in der Lage, die 
phytotoxischen Nebenwirkungen dieser Herbizide zu reduzieren bzw. voUig aufzuheben, ohne jedoch die 
Wirksamkeit der Herbizide gegeniiber den Schadpflanzen zu vermindem. 

Geeignete Herbizide, die mit den erfindungsgemaOen Safenern kombiniert werden konnen, sind beispielswei- 
se: 

A) Herbizide vom Typ der Phenoxyphenoxy- und Heteroarylphenoxycarbonsaure-{Ci— C4)alkyl-,{C2-C4)alke- 
nyl- und (C3-C4)alkinylester wie 

Al) Phenoxy-phenoxy- und Benzyloxy-phenoxy-carbonsaure-derivate, z. B. 
2-(4-(2,4-Dichlorphenoxy)-phenoxy)-propionsauremethylester(Diclofop-raethyl), 
2-(4-(4-Brom-2-chlorphenoxy)-phenoxy)-propionsauremethylester(s. DE-A-26 01 548), 
2-(4-{4-Brom-2-Fluorphenoxy)-phenoxy)-propionsauremethylester{s.US-A-4808750), 
2-(4-(2-Chlor-4-trifluormethylphenoxy)-phenoxy)-propionsauremethylester (s. DE-A-24 33 067), 
2-{4-(2-Fluor-4-trifluormethylphenoxy)-phenoxy)-propionsauremethylester(5.US-A-4808750), 
2-(4-{2,4-Dichlorbenzyl)-phenoxy)propionsauremethylester{s. DE-A-24 17 487), 
4-(4-(4-Trifluormethylphenoxy)-phenoxy)-pent-2-en-saureethyle5ter, 
2-(4-(4-Trif!uormethylphenoxy)-phenoxy)-propionsauremethylester(s. DE-A-24 33 067), 
A2) "Einkemige" Heteroaryloxy-phenoxy-alkancarbonsaurederivate, z. B. 
2-(4-{3,5-Dichlorpyridyl-2-oxy)-phenoxy)-propionsaureethylester(s.EP-A-2925), 
2-{4-{3,5-Dichlorpyridyl-2-oxy)-phenoxy)-propionsaurepropargylester (EP-A-31 1 4), 
2-(4-(3-Chlor-5-trifluonnethyl-2-pyridyk)xy)-phenoxy-propionsaure-methylester(s.EP-A-3890)i 
2-<4-(3-ChIor-5-trifluormethyl-2-pyridyk)xy)-phcnoxy)-propionsaure-ethylester(s.EP-A-3890)i 
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worin 
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2-(4-{5-Chlor-3-nuor-2-pyriclyloxy)-phenoxy)-propionsaurepropargylesier(EP-A-191736)t 
2-{4-{5-Trifluormethyl-2-pyridyloxy)-phenoxy}-propionsaurebutylester(Fusiladebutyl), 
A3)"Zweikemige" Heteroaryloxy-phenoxy-alkancarbonsaurederivatcz. B. 

2-{4-(6-Chlor-2-chinoxalyloxy)-phenoxy)-propionsauremethylester und -ethylester (Quizalofop- methyl und 
-ethyl). 

2^4-(6-Fluor-2-chinoxalyloxy)-phenoxy>propion5auremethylester(s. J. PesLScLVoL 10.51(1985)), 
2-{4-{6-Chlor-2<hinoxalyloxy)-phenoxy)-propionsaureund-2-isopropylidenaininooxyethylester(Propaqui2afop 
u. Ester), 

2-(4-(6-Chlorbenzoxazol-2-yl-oxy)-phenoxy)-propionsaureethylester (Fenoxapropethyl), dessen D(+) Isomer 
(Fenoxaprop-P-ethyl) und 

2-{4-(6-Chlorbenzthiazol-2-yloxy)phenoxypropionsaureethyIester(s. DE-A-26 40 730) 

2- {4-(6-Chlorchinoxalyloxy)phenoxy-propionsaure-tetrahydrofurfur-2-yl-methylester(s EPA 323 727). 

B) Herbizide aus der Sulfonylharnstoff-Reihe, wie z. B. Pyrimidin- oder Triazinylaminocarbonyl-[benzol-, pyri- 
din-, pyrazol-, thiophen- und (alkylsulfonyl)alkylamino-]-sulfamide. Bevoraugt als Substituemen am Pyrimidin- 
ring Oder Triazinring sind Alkoxy, Aikyi, Haloalkoxy, Haloalkyl Halogen oder Dimethylamino, wobei alle 
Substituenten unabhangig voneinander kombinierbar sind. Bevorzugte Substituentcn im Benzol-. Pyridin-, 
Pyrazol-, Thiophen- oder (Alkylsulfonyl)alkylamino-Teil sind Alkyl. Alkoxy. Halogen. Nitre. Alkoxycarbonyl. 
Aminocarbonyl. Alkylaminocarbonyl. Dialkylaminocarbonyl, Alkoxyaminocarbonyl, Alkyl. Alkoxyaminocarbo- 
nyl, Haloalkoxy, Haloalkyl Alkylcarbonyl. Alkoxyalkyl, (Alkansulfonyl)alkylamino. Gecignete Sulfonylhamstof- 
fe sind beispielsweise 

B 1) Phenyl- und Benzylsulfonylhamstoffe und verwandte Verbindungen, z. B. 

l-(2-Chlorphenylsulfonyl)-3-(4-methoxy-6-methyl-135-triazin-2-yl)hamstoff(ChlorsulfuronX 

l-(2-Ethoxycarbonylphenylsulfonyl)-3-{4-chlor-6-methoxypyrimidin-2-yl)harnstoff{Chlorimuron-ethyl), 

l-(2-Methoxyphenylsulfonyl)-3-(4-methoxy-6-methyl-133-triazin-2-yl)hamstoff(Mct5ulfuron-methyl), 

l-(2-Chlorethoxy-phenylsulfonyl)-3-{4methoxy-6-methyl-U.5-triazin-2-yl)hamstoff(Triasulfuron). 

l-<2-Methoxycarbonyl-phenyl$ulfonyl)-3-(4,6-dimethyl-pyrimidin-2-yl^mstofrSuirometuron-methyl. 

1 -{2-Methoxycarbonylphenylsulfonyl)-3-(4-methoxy-6-methyM A5-tria2in-2-yl)-3 -methylhamstoff (Tribenu- 

ron-methyl) 

l-(2Methoxycarbonylbenzylsulfon-3-(4,6-dimcthoxy-pyrimidin-2-yl)harnstoff(Bcnsulfuron-methyl) 
l-(2Methoxycarbonylphenylsulfonyl)-3-{4^-bis-(dinuormethoxy)pyrimidin-2-yl)hamstoff (Primisulfuron-me- 

thyl), 

3- (4-Ethyl-6-methoxy-13.5-triazin-2-yl)-l-(23-dihydro-l.l-dioxo-2-methylben2o[b]thiophen-7-sulfonyl)-ham- 
stoff(s. EP-A-79683j.3H(4-Ethoxy-6-ethyl-133-triazin-2-yl)-l-(23-dihydro-l,l-dioxo-2-methylbenzo[b]thiophen- 

7-sulfonyl)-hamstoff (s. EP-A-79683), 
B2)Thienylsulfonylhamstoffe, z. B. 

l-(2-Methoxycarbonyhhiophen-3-yl)-3-(4-methoxy-6-methyH3.5-tria2in-2-yl)hamstoff (Thifensulfuron-me- 
thyl). 

B3) Pyrazolylsulfonylhamstoffcz. B. 

l-(4-Ethoxycarbonyl-l-raethylpyrazol-5-yl-sulfonyl)-3-(4,6-dimethoxypyrimidin-2-yl)harnstoff (Pyrazosulfuron- 
methyl), 

Methyl-3-chIor-5-{4.6-dimethoxypyrimidin-2-yl-carbamoylsulfamoyl)- 1 -methyl-pyrazol-4-carboxylat (s. EP 
282613), 

B4)Sulfondiamid-Derivate.z. B. 

3-(4,6-Dimethoxypyrimidin-2-yl)-l-(N-methyl-N-methylsulfonylaminosulfonyl)harnstoFf 

(Amidosulfuron) und Strukturanaloge (s. EP-A-0131258 und Z. Pfl Krankh. Pa Schutz. Sonderheft Xll, 489-497 

(1990)); 

B5) Pyridylsulfonylhamstoffe. z. B. 

l-{3-N.N-Dimethylaminocarbonylpyridin-2-yl-sulfonyl)-3-(4,6-dimethoxypyrimidin-2-yl)hamstoff (Nicosulfu- 
ron), 

l-{3-Ethylsulfonylpyridln-2-yl-sulfonyl)-3-(4,6-dlmethoxy-pyrimidin-2-yl)harnstoff (DPX-E 9636. s. Brighton 
Crop Prot. Conf. - Weeds - 1989. S. 23 ff.). 

Pyridylsulfonylhamstoffe. wie sie in DE-A-40 00 503 und DE-A-40 30 577 beschrieben sind. vorzugsweise solche 
der Formel 



worin 

E CH oder N vorzugsweise CH, 
R"lododerNR'*R". 

R'2 H. Halogen. Cyano. Ci -Cs-Alkyl. Ci -Cs-Alkoxy, Ci -Cj-Haloalkyl. Ci -Cs-Haloalkoxy. Ci -Cj-Alkylthio. 
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(Ci-Cj-Alkoxy)-Ci-C3-alky!.(Ci-C3-Alkoxy)-carbonyl. Mono- oder Di-{Ci-C3-alkyl)-amino,Ci-C3-Alkyl- 
suirinyloder-sulfonyl,S02-NR"R''oderCO-NR'R'',insbesondereH 

R».R'' unabhangig voneinander H. Ci-Cs-Alkyl. Ci-Cj-Alkenyl, Ci-Cs-Alkin oder zusammen -(CHi)*-, 

-(CHz)}- oder{CH2)2-0-(CH2)2-. 

R"HoderCH3. 

R'* Halogen. Ct -C2-Alkyl. Ci -Ci-Alkoxy. Ci -Cz-HaloalkyI, voraugsweise CF3. Ci -C2-Haloalkoxy, vorzugs- 
weise OCHF2 oder OCH2CFJ, 

Ri5 Ci -C2-AlkyL Ci -C2-Haloalkoxy, vorzugsweise OCHFj. oder Ci -C2-Alkoxy. und 
Ri6 Ci-C4-Alkyl und R" Ci-Q-Alkylsulfonyl oder R'* und R" gemeinsam eine Kette der Formel 
-(CH2)3S02- Oder -(CH2)4S02 bedeuten. 2.B. 3-{4.6-Dimethoxypyrimidin-2-yl)-l-(3-N-methyIsulfonyl- 
N-methylainmopyridin-2-yl)suironylharnstoff,oder deren Salze. 

B6) Alkoxyphenoxysulfonylhamstoffe, wie sie in EP-A-0342 569 beschrieben sind. vorzugsweise seiche der 


E CH oder N, vorzugsweise CH, 

R'* Ethoxy, Propoxy Oder Isopropoxy, 

R" Wasserstoff, Halogen, NO2. CFj. CN. Ci-Q-Alkyl. Ci-a-Alkoxy, Ci-Q-Alkylthio oder (C1-C3-AI- 

koxy)-carbonyl, vorzugsweise in 6-Position am Phenylring, 

n 1 , 2 Oder 3, vorzugsweise 1, 

R™ Wasserstoff. Ci - Q-Aikyl oder Cj-Ct-Alkenyl, 

r2'. R22 unabhangig voneinander Halogen, Ci-C2-Alkyl, Ci-C2-Alkoxy. Ci-C2-Haloalkyl. Ci-C2-Haloal- 
koxy Oder (Ci-C2-Alkoxy)-Ci-C2-alkyl, vorzugsweise OCH3 oder CH3. bedeuten, z. B. 3-(4,6-Dimethoxypyri- 
midin-2-yl)- 1 -(2-ethoxyphenoxy)-sulfonylhamstDff, oder deren Salze, 
und andere verwandte Sulfonylhamstoffderivate und Mischungen daraus. 

C) Chloracetanilid-Herbizide wie 
N-Methoxymethyl-2,6-diethyi-chloracetanilid(Alachlor), 
N-(3'-Methoxyprop-2'-yl)-2-methyi-6-ethyi-chloracetanilid(Metolachlor), 

N-{3-Methyl-15,4-oxdiazol-5-yl-methyl)-chloressigsaure-2,6-dimethylanilid, N-<2,6-Dimethylphenyl)-N-(l-pyra- 

zolylmethyl)-chloressigsaureamid (Metazachlor), 

D) Thiocarbamate wie 

S-Ethyi-N.N-dipropylthiocarbamat (EPTC) oder 
S-Eihyl-N,N-diisobutylthiocarbamat{Butylate) 

E) Cyclohexandion-Derivate wie 

Methyl-3-(l-allyIoxyimino)butyl)4-hydroxy-6.6-dimethyl-2-oxocyclohex-3-encarboxylat(Alloxydim) 

2-(N-Ethoxybutyrimidoyi)-5-(2-ethylthiopropyl)-3-hydroxy-2-cyclohexen-l-on(Sethoxydim), 

2•(N-Ethoxybutyrimidoyl)-5-(2-phenyhhiopropyl^3•hydroxy-2-cyclohexen•l-on(CloproxydimX 

2-(l-(3-Chlorallyloxy)iminobutyl)-5-(2-ethylthio)propyl)-3-hydroxy-2-cyclohexen-l-on. 2-(l-(3-Chlorally- 

ioxy)iminopropyl)-5-2-ethylthio)propyl)-3-hydroxy-cyclohex-2-enon(Cleihodim), 

2-(l-Ailyloxyiminobutyl)-4-mcthoxycarbonyl-5,5-dimethyl-3-oxocyclohexenol. 

2-(l -{Ethoxyimino)-butyl)-3-hydroxy-5-{thian-3-yl)-cyclohex-2-enon (Cycloxydim), oder 

2-(l-Ethoxyiminopropyl)-5-(2,4^-trimethyIphenyl)-3-hydroxy-2-qfclohexen-l-on(Tralkoxydim). 

F) 2-(4-Alkyl-5-oxo-2-imidazolin-2-yl)-benzoesaurederivateoder2-{4-Alkyl-5-oxo-2-imidazolin-2yl)-heteroatyl- 
carbonsaurederivate wie z. B. 

2-(4-Isopropyl-4-methyi-5-oxo-2-imidazolin-2-yl)-5-methylbenzoe5auremethyIesterund 

2-(4-Isopropyl4-methyl-5-oxo-2-imidazoiin-2-yl)-4-methylbenzoesaure (Imazamethabenz), 

5-Ethyl-2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-pyridin-3-carbonsaure(Imazethapyr), 

2-(4-lsopropyl-4-methyl-5-oxo-2-imidazoiin-2-yl)-chinoUn-3-carbons5ure(Imazaquin). 

2-(4-Isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-pyridin-3-carbonsaure(linazapyr). 

5-Methyi-2-(4-Isopropyl-4-methyl-5-oxo-2-in«idazolin-2yl)-pyridin-3-carbonsaure(lmazethamethapyr) 

G) Triazolopyrimidinsulfonamidderivate, z. B. 

N(2,6-Difluorphenyl>-7-methyl-1.2,4-triazolo-(l,5-c)-pyrimidin-2-suifonamid(Flumetsulam), 

N-{2,6-Dichlor-3-methylphenyl)-5,7-dimethoxy-l,2,4-triazolo-(l,5-c)-pyrimidin-2-sulfonamid 

N-{2,6-Dinuorphenyl)-7-{luor-5-methoxy-U,4-triazolo-(l,5-c)-pyrimidin-2-sulfonamjd 

N-(2.6-Dichior-3-methylphenyi)-7-chlor-5-methoxy-lA4-triazolo-<l,5-c)-pyrimidin-2-sulfonamid 

N-(2-Chlor-6-methoxycarbonyi)-5,7-diniethyl-U.4-triazolo-(l,5-c)-pyrimidin-2-suifonamid 

(siehez. B. EP-A-343 752,US-4 988 812). 

Die obengenannten Herbizide der Gruppe A bis 0 sind dem Fachmann bekannt und in der Regel in The 
Pesticide Manual". Britbh Crop Protection Council, 9th Edition (1990-91) oder in "Agricultural Chemicals Book 
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H-Herbicides-", by W.T. Thompson, Thompson Publications, Fresno CA, USA 1990 oder in Tarm Chemicals 
Handbook '90", Meister Publishing Company, Willoughby OH, USA 1990 beschrieben. 

Die herbiziden Wirkstoffe und die erwahnten Safener konnen zusammen (als fertige Formuiiening oder im 
Tank-mix- Verfahren) Oder in beliebiger Reihenfolge nacheinander ausgebracht wcrden. Das Gewichtsverhaltnis 
Safener : Herbizid kann innerhalb welter Grenzen variieren und ist vorzugsweise im Bereich von 1 : 10 bis 10 : 1, $ 
insbesondere von 1 : 10 bis 5 : 1. Die jeweils optimalen Mengen an Herbizid und Safener sind vom Typ des 
verwendeten Herbizids oder vom verwendeten Safener sowie von der Art des zu behandelnden Pflanzenbestan- 
des abhangig und lassen sich von Fall zu Fall durch entsprechende Vorversuche ermitteln. 

Haupieinsatzgebiete fur die Anwendung der Safener sind vor allem Getrcidekulturen (Weizen, Roggen, 
Gerste, Hafer), Reis, Mais, Sorghum, aber auch Baumwolle und Sojabohne. vorzugsweise Getreide und Mais. lo 

Ein besonderer Vorteil der erfindungsgemaBen Safener der Formel I ist bei deren Kombination mil Herbizi- 
den aus der Gruppe der Sulfonylhamstoffen und/cder Imidazolinone festzustellen. Herbizide der genannten 
Strukturklassen hemmen primar das SchlQsselenzym Acetolactatsynthase (ALS) in den Pflanzen und sind 
bezQglich des Wirkungsraechanismus daher zumindest partiell vcrwandt Einigc Herbizide dicser Strukturklas- 
sen konnen speziell in Getreidekulturen und/oder Mais nicht oder nicht genttgend selektiv eingesetzt werden. 15 
Durch die Kombination mit den erfindungsgemaBen Safenem sind auch bei diesen Herbiziden in Getreide oder 
Mais hervorragende Selektivitaten zu erreichen. 

Die Safener der Formel I konnen je nach ihren Eigenschafien zur Vorbehandlung des Saatgutes der Kultur- 
pflanze (Beizung der Samen) verwendet werden oder vor der Saat in die Saatfurchen eingebracht oder zusam- 
men rait dem Herbizid vor oder nach dem Auflaufen der Pflanzen angewendet werden. Vorauflaufbehandlung » 
schlieBt sowohl die Behandlung der Anbauflache vor der Aussaat als auch die Behandlung der angesaten, aber 
noch nicht bewachsenen AnbauflSchen ein. Bevorzugt ist die gemeinsame Anwendung mit dem Herbizid. Hierzu 
konnen Tankmischungen oder Fertigformuiierungen eingesetzt werden. 

Die benotigten Aufwandmengen der Safener konnen je nach Indikation und verwendetem Herbizid innerhalb 
weiter Grenzen schwanken und liegen in der Regel im Bereich von 0,001 bis 5 kg, vorzugsweise 0,005 bis 0.5 kg 25 
Wirkstoffje Hektar. 

Gegenstand der vorliegenden Erfindung ist deshalb auch ein Verfahren zum Schutz von Kulturpflanzen vor 
phytotoxischen Nebenwirkungen von Herbiziden, das dadurch gekennzeichnet ist, daB eine wirksame Menge 
einer Verbindung der Formel vor, nach oder gleichzeitig mit dem Herbizid auf die Pflanzen Pflanzensamen oder 
die Anbauflache appliziertwird. 30 

Gegenstand der Erfindung sind auch pflanzenschOtzende Mittel,die einen Wirkstoff der Formel I und Qbliche 
Formulieningshilfsmittel enthalten. sowie herbizide Mittel, die einen Wirkstoff der Formel 1 und ein Herbizid 
sowie im Bereich des Pflanzenschutzes Qbliche Formulierungshilfsmittel enthalten. 

Die Verbindungen der Formel I und deren Kombinationen mit einem oder mehreren der genannten Herbizide 
kSnnen auf verschiedene Art formuliert werden. je nachdem wetehe biologischen und/oder chemisch-physikaii- 35 
schen Parameter vorgegeben sind. Als Formulierungsmdglichkeiten kommen beispielsweise in Frage: Spritzpul- 
ver (WP)t emulgicrbare Konzentrate (EC), wasserlSsliche Pulver (SP). wasscrlosliche Konzentrate (SL), konzen- 
trierte Emulsionen (EW) wie Ol-in-Wasser und Wasser-in-Ol-Emulsionen, verspriihbare LSsungen oder Emul- 
sionen, Kapselsuspensionen (CS) Dispersionen auf 01- oder Wasserbasis (SQ, Suspoemulsionen. Suspensions- 
konzentrate, Staubemittel (DP), olmischbare Losungen (OL). Beizmittel, Granulate (GR) in Form von Mikro-, 40 
Spriih-, Aufzugs- und Adsorptionsgranulaten, Granulate fur die Boden- bzw. Streuappiikation, wasserldsliche 
Granulate (SG), wasserdispergierbare Granulate (WG), ULV-Formulierungen, Mikrokapsein und Wachse. 

Diese einzelnen Formulierungstypen sind im Prinzip bekannt und werden beispielsweise beschrieben in: 
Winnacker-Kuchler, "Chemische Technologie" Band 7, C Hauser Verlag Munchen, 4. AufL 1986; Wade van 
Valkenburg, "Pesticide Formulations", Marcel Dekker N.Y, 1973; K. Martens, "Spray Drying Handbook", 3rd Ed. 45 
1979, G. Goodwin Ltd. London. 

Die notwendigen Formulierungshilfsmittel wie Inertmaterialien. Tenside, Losungsmittel und weitere Zusatz- 
stoffe sind ebenfalls bekannt und werden beispielsweise beschrieben in: Watkins, "Handbook of Insecticide Dust 
Diluents and Carriers", 2nd Ed, Darland Books, Caldwell N.J.; H.v.OIphen "Intruduction to Clay Colloid Chemi- 
stry", 2nd Ed, J. Wiley & Sons, N.Y, Marsden "Solvents Guide", 2nd Ed, Interscience, N.Y. 1963; McCutcheon's 50 
"Detergents and Emulsifiers Annual", MC Publ. Corp, Ridgewood N.J.; Sisley and Wood, "Encyclopedia of 
Surface Active Agents", Chem. Publ. Co. Inc, N.Y. 1 964; Schonfeldt, "Grenzflachenaktive Aihylenoxidaddukte", 
Wiss. Verlagsgesell, Stuttgart 1976; Winnacker-Kuchler "Chemische Technolgie", Band 7, C. Hauser Verlag 
Munchen, 4. Aufl. 1986. 

Auf der Basis dieser Formulierungen lassen sich auch Kombinationen mit anderen pestizid wirksamen Stoffen, 55 
Dungemitteln und/oder Wachstumsregulatoren herstellen, z. B. in Form einer Fertigformulierung oder als 
Tankmix. 

Spritzpulver sind in Wasser gleichmaBig dispergierbare Praparate, die neben dem Wirkstoff auBer einem 
Verdunnungs- oder Inertstoff noch Netzmittel, z. B. polyoxethylierte Alkylphenole, polyoxethylierte Fettalkoho- 
le und Fettamine, Fettalkoholpolyglykolethersulfate, Alkansulfonate oder Alkylarylsulfonate und Dispergiermit- 60 
tel, z. B. ligninsulfonsaures Natrium, 2,2,-dinaphthylmethan-6,6'disulfonsaures Natrium, dibutylnaphthalinsulfon- 
saures Natrium oder auch oleylmethyltaurinsaures Natrium enthalten. 

Emulgierbare Konzentrate werden durch Auflosen des Wirkstoffes in einem organischen Losungsmittel, z. B. 
Butanol, Cyclohexanon, Dimethylformamid, Xylol oder auch hdhersiedenden Aromaten oder Kohlenwasser- 
stoffen unter Zusau von einem oder mehreren Emulgatoren hergestellt Als Emulgatoren kSnnen beispielsweise 65 
verwendet werden: Alkylarylsulfonsaure Calcium-Saize wie Ca-Dodecylbenzolsulfonat oder nichtionische 
Emulgatoren wie Fettsilurepolyglykolester. Alkylarylpolyglykolether. Fettalkoholpolyglykolether. Propylen- 
oxid-Ethylenoxid Kondensationsprodukte (z. B. Bkx:kpolymereX Alkylpolyether. Sorbitanfettsiureester, Poly- 
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oxyethylensorbitanfettsaureester oder Polyoxethylensorbitester. 

Staubemittel erhalt man durch Vermahlen des Wirksioffes mit fein verteilten festen StofFen, z. B. Talkum, 
naiurlichen Tonen, wie Kaolin, Bentonit und Pyrophillit, oder Diatomeenerde. 

Granulate konnen entweder durch VerdQsen des Wirkstoffes auf adsorptionsfahiges, granuliertes Inertmateri- 
5 al hergesiellt werden oder durch Aufbringen von Wirkstoffkonzentraten mittels Klebemitteln, z. B. Polyvinyial- 
kohol, polyacrylsaurem Natrium oder auch Mineralolen, auf die Obcrflache von Tragerstoffen wie Sand, Kaoli- 
nite Oder von granuliertem InertmateriaL Auch konnen geeignete Wirkstoffe in der fflr die Herstellung von 
Dungemittelgranuiaten ubiichen Weise - gewiinschtenfalls in Mischung mit Dungemittein - granuliert wer- 
den. 

10 Die agrochemischen Zubereitungen enthalten !n der Regel 0,1 bis 99 Gewichtsprozent, insbesondere 0,1 bis 
95Gew.-%, Wirkstoffe der Formel I (Antidot) oder des Antidot/Herbizid-Wirkstoffgemischs und 1 bis 
993Cew.-%, insbesondere 5 bis 993 Gew.-%, eines festen oder flQssigen Zusatzstoffes und 0 bis 25 Gew.-%, 
insbesondere 0,1 bis 25 Gew.-%, eines Tensides. 
In Spritzpulvem betrigt die Wirkstoffkonzentration z. B. ctwa 10 bis 90Gew.%. der Rest zu 100Gew.-% 

IS besieht aus ubiichen Formtulierungsbestandteilen. Bel emuigierbaren Konzentraten betragt die Wirkstoffkon- 
zentration etwa 1 bis 80 Cew.-% Wirkstoffe. Staubformige Formulierungen enthalten etwa 1 bis 20 Gew.-% an 
Wirkstoffen, verspruhbarc Losungen etwa 0^ bis 20 Gcw.-% Wirkstoffe. Bei Granulaten wie wasserdispergicr- 
baren Granulaten hSngt der Wirkstoffgchalt zum Teil davon ab, ob die wirksame Verbindung flussig oder fest 
vorliegt. In der Regel liegt der Gehalt bei den in Wasser dispergierbaren Granulaten zwischen 10 und 

» 90Gew.-%. 

Daneben enthalten die genannten Wirkstofformulierungen gegebenenfalls die jeweils ubiichen Haft-, Netz-, 
Dispergier-, Emulgier-, Penetrations-, LSsungsmittel, FQll- oder Tragerstoffe. 

Zur Anwendung werden die in handelsQblicher Form vorliegenden Formulierungen gegebenenfalls in ubli- 
cher Weise vcrdQnnt. z. B. bei Spritzpulvem, emuigierbaren Konzentraten, Dispersionen und wasserdispergier- 
25 baren Granulaten mittels Wasser. Staubfdrmige Zubereitungen. Granulate sowie versprfihbare Ldsungen wer- 
den vor der Anwendung ublicherweise nicht mehr mit weiteren inerten Stoffen verdOnnt. Mit den auBeren 
Bedingungen wie Temperatur, Feuchtigkeit, der Art des verwendeten Herbizids a a. variiert die erforderliche 
Aufwandmenge der "Antidots". 

Folgende Beispiele dienen zur Erlautening der Erfindung: 

30 

A. Formulierungsbeispiele 

a) Ein Staubmittel wird erhalten, indem man lOGew.-Teile einer Verbindung der Formei [ oder eines 
Wirkstoffgemischs aus einem Herbizid und eine Verbindung der Formel I und 90 Gew.-Teile Talkum als 

35 Inertstoff mischt und in einer Schlagmiihle zerkleinert 

b) Ein in Wasser leicht dispergierbares, benetzbares Pulver wird erhalten, indem man 25 Gewichtsteile einer 
Verbindung der Formel 1 oder eines Wirkstoffgemischs aus einem Herbizid und einem Saf ener der Formel 1, 
64 Gewichtsteile kaolinhaltigen Quarz als Inertstoff, 10 Gewichtsteile ligninsulfonsaures Kalium und 
1 Gew.-Teil oleoylmethyltaurinsaures Natrium als Netz- und Dispergiermittel mischt und in einer Stiftmuh- 

40 le mahlt. 

c) Ein in Wasser leicht dispergierbares Dispersionskonzentrat wird erhahen, indem man 20 Gewichtsteile 
einer Verbindung der Formel I oder eines Wirkstoffgemischs aus einem Herbizid und einem Safener der 
Formel 1, 6 Gew.-Teilen Alkylphenolpolyglykolether («Triton X 207), 3 Gew.-Teilen Isotridecanolpolygly- 
kolether (8 EO) und 71 Gew.-Teilen paraffinischem Mineralol (Siedebereich z. B. ca. 255 bis fiber 277«C) 

45 mischt und in einer ReibkugelmChle auf eine Feinheit von unter 5 Mikron vermahiL 

d) Ein emulgierbares Konzentrat wird erhalten aus 15 Gew.-Teilen einer Verbindung der Formel I oder 
eines Wirkstoffgemischs aus einem Herbizid und einem Safener der Formel 1, 75 Gew.-Teilen Cyclohexanon 
als LOsemittel und 10 Gew.-Teilen oxethyliertes Nonylphenol als Emulgator. 

e) Ein in Wasser dispergierbares Granulat wird erhalten. indem man 75 Gew.-Teile einer Verbindung der 
50 Formel I oder eines Wirkstoffgemischs aus einem Herbizid und einem Safener der Formel I, 

10 Gew.-Teile ligninsulfonsaures Calcium, 
5 Gew.-Teile Natriumlaurylsulfat, 
3 Gew.-Teile Polyvinylalkohol und 
7 Gew.-Teile Kaolin 

ss mischt, auf einer Stiftmuhle mahlt und das Pulver in einem Wirbelbett durch Aufsprfihen von Wasser als 
Granutierflussigkeit granuliert 

0 Ein in Wasser dispergierbares Granulat wird auch erhalten, indem man 25 Gew.-Teile einer Verbindung 
der Formel I oder eines Wirkstoffgemischs aus einem Herbizid und einem Safener der Formel I, 

5 Gew.-Teile 2,2'-dinaphthylmethan-6^6'-disulfonsaures Natrium, 2 Gew.-Teile oleoylmethyltaurinsaures 
60 Natrium, 

1 Gew.-Teil Polyvinylalkohol, 

17 Gew.-Teile Calciumcarbonat und 
50 Gew.-Teile Wasser 

auf einer Kolloidmiihle homogensiert und vorzerkleinert, anschlieBend auf einer Perlmflhie mahlt und die so 
(5 erhaltene Suspension in einem SprQhturm mittels einer Einstoffduse zerstlubt und trocknet 
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B. Herstellungsbeispiele 

1.2-Pyridyloxy-essigsaure-{l-methyl)-hexylester(Beispiel 82 ausTabelle 1) 

S.O g (28 mmol) 2-Pyridyloxy-essigsaure-ethylester wurden in 100 ml 2-Heptanol suspendiert, mit 1 ml Titante- j 
traisopropoxid versetzt und 4h bei 120 "C genihrt AnschlieQend wurde das uberschussige 2-Heptanol im 
Olpumpenvakuum abdestilliert und der RQckstand saulenchromatographisch gereinigt Man erhieit 6J g (90 % 
dTh,) 2-PyridyIoxy-essigsaure-{l -methyl)-hexy!ester als farbloscs OL 

2. 2,4-Dichlorphenoxy-essigsaure-ethylesier (Beispiel 17 aus Tabelle 1): )o 

15.0 g (68 mmol) 2,4-Dichlorphenoxyessigsaure in 20 ml Ethanol wurden mit 13 g (14 mmol) H2SO4 versetzt 
und 5 h unter RuekfluQ erhitzt AnschlieQend wurde im Vakuum eingeengt der Ruckstand auf 100 ml Eiswasser 
gegeben, die organische Phase abgetrennt und die waSrige Phase ausgeethert Die vereinigten organischen 
Phasen wurden mit 2n Na2C03-L5sung und Wasser gewaschen, fiber Magnesiumsulfat getrocknet und einge- is 
engt Man erhieit 8.9 g(53 % d. Th.) 2,4-Dichlorphenoxy-essigsaure-ethylester als f arbloses Ol. 

In der nachfolgenden Tabelle 1 sind beispielhaft eine Reihe von Verbindungen der folgenden allgemeinen 
Formel I aufgefQhrt Falls in der vierten Spalte nicht anders angegeben, bedeutet X jeweils Wassenioff. 
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Tabelle 1 


5 

Bsp. 

Y Z 

X 

- A - B 


1 

cx cx 

4-CI 

-CH^-COO-H 

10 

2 

cx cx 

4-CI 

-CHj-COO-CjHj 


3 

cx cx 

4-Cl 

-CHj-CCXJ-CHj-CH = CMj 


4 

cx cx 

4-CI 

-Cn2-UOU-L«n(L»n3)-[L.n2j4-Vyn3 


5 

cx cx 

4-CI 

-Cn2-L.UU-^L.n2j2-u-uu-unj 


6 

cx cx 

4-CI 

-CHj-CvAJ-CjHs-O-U^nj^n) 

20 

7 

cx cx 

4-CI 

-CHj-COO-C.HgCn) 


8 

cx cx 

4-CI 

-CHj-COO-CgH^O) 


9 

cx cx 

4-CI 

-CHg-COONa 

25 

10 

cx cx 

4-CI 

-CHj-COOK 


11 

cx cx 

4-CI 

^11 ^^/>|L 111 

-CHj-COUNn, 


12 

cx cx 

4-CI 


30 

13 

cx cx 

4-CI 



14 

cx cx 

4-Cl 

-On2-UUUNn2lL>2n5UnJ2 

35 

15 

cx cx 

4-CI 

-CH2-COUNn(C2n5Un)3 


16 

cx cx 

2,4-DI-CI 

-CHj-COO-H 


17 

cx cx 

2,4-Di-CI 

-CHj-CUU-Cjrls 

40 

18 

cx cx 

2,4-DI-CI 

■Cn2-CuU-L»n2-on - orij 


19 

cx cx 

2,4-Di-CI 

-Un2-L»UU-on^urijj-^L»n2;4-L.n3 

45 

20 

cx cx 

2,4-Di-CI 

-Cn2-CUU-L2n5-U-L»4nginj 


21 

cx cx 

2,4-Di-Ci 

-Cn2-COO-C4n9(n) 


22 

cx cx 

2,4-Di-CI 

-CHj-COU-UaH^W 

SO 

23 

cx cx 

2,4-Di-CI 

-CHj-COONa 


24 

cx cx 

2,4-Di-CI 

-CHj-COOK 

55 , 

25 

cx cx 

2.4-Di-CI 

-CH2-COONH, 


26 

cx cx 

2,4-Di-CI 

-CHj-COONH2(CH3)2 


60 
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Bsp. 

Y Z 

X 

- A - B Smp. 


27 

CX CX 

2,4-Di-CI 

-CHj-COONH,(C7H,5) 


28 

CX CX 

2,4-Di-CI 

-CHj-COONHjCCjHsOH), 

5 

29 

CX CX 

2,4-Di-CI 

-CHj-COONH(C2H50H), 


30 

CX CX 

3.4-Di-CI 

-CHj-COO-H 


31 

CX CX 

3,4-Di-CI 

-CHj-CCXJ-CjHs 

10 

32 

CX CX 

3.4-Di-CI 

-CHj-COO-CHj-CH^CHj 


33 

CX CX 

3,4-Di-CI 

-CHj-COaCjHs-O-C^HsCn) 

15 

34 

CX CX 

3,4-Di-CI 

-CHs-COO-CH(CH3)-(CHj),-CH3 


35 

CX CX 

2-CH3, 4-Cl 

-CH(CH3)-C00-H 


36 

CX CX 

2-CH3. 4-CI 

-CH{CH,)-C00-C2Hj 

20 

37 

CX CX 

2-CH3. 4-CI 

-CH,-C00-CH(CH3)-{CH2)«-CH, 


38 

CX CX 

2,4-Di-CI 

-(CHj)3-C00-H 


39 

CX CX 

2,4-Di-CI 

-{CHj)3-COO-CjH5 


40 

CX CX 

2.4-Di-CI 

-(CH2),-COO-CH{CH3)-(CHJ«-CH 


41 

CX CX 

4-F 

-CHj-COO-H 

30 

42 

CX CX 

4-F 

-CHj-COO-CjHj 


43 

CX CX 

4-F 

-CH,-COO-CH{CH3)-(CHj),.CH3 


44 

CX CX 

4-F 

-CH2-C00-CH,-CH=CHj 


45 

CX CX 

4-CH3 

-CH^-COO-C^Hj 


46 

CX CX 

4-CH3 

-CHj-C00-CH{CH3)-(CHj),-CH, 

40 

47 

CX CX 

4-OCjH5 

-CHj-COO-CjHj 


48 

CX CX 

4-OCjH5 

-CHj-C00-CH{CH3)-(CHj)«-CHj 

45 

49 

CX CX 

2-CI, 4-CF3 

-CH,-COO-H 


50 

CX CX 

2-CI. 4-CF3 

-CHj-COO-C^Hs 


51 

CX CX 

2-CI, 4-CF3 

-CHj-COO-CH(CH,)-(CHj),-CH, 

50 

52 

CX CX 

4-Br 

-CHj-COO-CjHs 


53 

CX CX 

4-Br 

-CHj-COO-CHj 


54 

CX CX 

4-Br 

-CH2-COO-CH(CH3)-(CHj)«-CH3 

55 

55 

CX CX 

3-Br 

-CHj-COO-CHa 



60 
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Bsp. 

Y Z 

X 

-A-B Smp. 


56 

CX CX 

3-Br 

-CHj-COO-CHCCHJ-CCHJ^-CHj 

5 

57 

CX CX 

2-F 

-CHj-COO-CjHj 


58 

CX CX 

2-F 

-CH2-COO-CH(CHJ-(CHj)4-CH, 


59 

CX CX 

4-CH{CH^j 

-CHj-CCX)-CjH5 

10 

60 

CX CX 

4-CH(CH3)j 

-CHj-C00-CH(CH3)-(CHj)4-CH3 


61 

CX CX 

3-CF3 

-CHj-COO-CjHs 

15 

62 

CX CX 

3-CF3 

-CHj-COO-CH(CH,)-(CHj)«-CH, 


63 

CX cx 

4-1 

-CHj-COO-CjHs 


64 

CX cx 

4-1 

-CH,-C00-CH(CH,)-(CHJ.-CH3 

20 

65 

cx cx 

3-1 

-CHj-COO-CjHs 


66 

cx cx 

3-1 

-CH2-COO-CH(CH,)-(CH2),-CH, 


67 

cx cx 


-CHj-COO-CjHs 


68 

cx cx 

4-N02 

-CH2-COO-CH(CH,)-(CHj)4-CH3 


69 

N cx 

4,6-Di-CI 

-CHj-COO-CjHs 

30 

70 

N cx 

4.6-Di-CI 

-CHj-C00-CH(CH,)-{CHj),-CH3 


71 

N cx 

4,6-Di-CI 

-CHj-COO-H 

35 

72 

cx N 

2,4-Di-CI 

-CHj-COO-H 


73 

cx N 

2,4-Di-CI 

-CHj-COO-CjHs 


74 

cx N 

2,4-Di-Ci 

-CHj-C00-CH(CH,)-(CHj)«-CH3 

40 

75 

cx N 

2-CI 

-CHj-COO-H 


76 

cx N 

2-CI 

-CHj-COO-CjHs 


77 

cx N 

2-CI 

-CH,-C00-CH{CH,)-(CHj)«-CH3 

45 

78 

N CX 

4-Cl. 6-F 

-CHj-COO-H 


79 

N CX 

4-CI, 6-F 

■CHj-COO-CjHj 

50 

80 

N CX 

4-CI. 6-F 

-CH,-COO-CH(CH3)-(CHJ«-CH3 


81 

N CX 


-CHj-COO-CjHs 


82 

N CX 


-CH2-COO-CH(CH,)-(CH,),-CH3 

55 

83 

CX CX 

4-CI 

-CH2-COO-CH(CH3)-CHj-0-CH2-CH = CH^ 


84 

CX CX 

4-Br 

-CHj-COO-CHCCHjj-CHj-O-CHj-CH = CH^ 

60 

85 

CX CX 

2,4-Di-CI 

-CHj-COO-CH(CH3)-CH2-0-CH2-CH = CH, 


86 

CX cx 

3,4-Di-CI 

-CHj-COO-CH(CH3)-CHj-0-CH2-CH = CHj 
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Bsp. Y Z X 

87 CX CX 4-F 

88 CXCX 4-CF3 

89 CX CX 3-CF, 

90 CXCX 2-CI,4-CF, 

91 CXCX 4-CI 

92 CXCX 4-CI 

93 CXCX 4-CI 

94 CX CX 4-CI 

95 CX CX 2,4-Di-CI 

96 CXCX 2.4-Di-CI 

97 CX CX 2.4-Di-CI 

98 CX CX 2,4-Di-CI 

99 CX CX 2-CHj, 4-CI 

100 CX CX 2-CH3. 4-CI 

101 CXCX 2-CHsr4-CI 

102 CX CX 2-CH„4-CI 

103 CX CX . 4-CI 

104 CX CX 4-CI 

105 CX CX 3:4-Di-CI 

106 CX CX 3,4-Di-CI 

107 CX CX 4-CI 

108 CX CX 4-CI 

109 CX CX 4.CI 

110 CXCX 4-CI 

111 CX CX 4-CI 

112 N N 4-CI 

113 N N 4-CI 

114 N N 4^1 

115 N N 4-CI 

116 N CX 4-CI 

117 N CX 4-CI 

118 N CX 4-CI 

119 N CX 4-CI 


-A-B Smp. 

-CH,-COO-CH(CH,)-CHj-0-CHj-CH = CH^ 
-CH,-COO-CH(CH,)-CH,-0-CHj-CH = CH, 
.CH,-COO-CH(CH,)-CHj-0-CH,-CH = CH, 
-CH,-C00-CH(CH3)-CH,-0-CHj-CH=CHj 

-cHj-coo.{cHj)j.o-ccw:h(chj, 
-ch,-c00-(chj,-oc0-c(chj, 

-CHj-COO-(CHJs-0-CO-CH(CHJ, 

-CHj-C0O-(CHj)3-O-CO-CH, 

-CHj-C00-(CHj)2-0-C0-C(CH,), 

-CH,-C0O-{CHJj-O-CO-CH(CH3)j 

-CHj-COO-(CHj),-0-CO-C(CH3)3 

.CH,-C00-(CHj),-0-C0-CH3 

-CH(CH3)-COO-CH(CH3)-(CHJ,-CH, 

-CHj-COO-H 

-CHj-COO-CjHs 

.CHj-C0O-C,H„(i) 

-CHj-COO-(CHj)2-0-COCF3 

-CH,-COO-(CHj)3-0-COCF3 

-CHj-C00-(CHJj-0-C0CF3 

-CHj-COO-(CH,)j-0-COCF, 

-CH,-COO-(CH^,-NH-COCH, 

-CCCHJ^-COO-C^Hs 

-C{CH0rCOO-CH(CH,)-(CHJ,-CH, 

-CHj-COO-(CHj)j-0-CO-OCjHs 

-CHj-COO-CHj-COO-CjHs 

-CHj-COO-H 260''C 

-CHj-COO-CH, 93"C 

-CHj-COO-CH(CH,)-(CHJ,-CH, 

-CHj-COO-CH(CH,)-CHj-0-CHj-CH =CHj 

■CHj-COaH 130»C 

-CHj-COO-CjHs 33<»C 

-CH,-C00-CH(CH3)-{CH,)rCH3 

-CHj-C00-CH(CH3)-CH2-O-CH2-CH=CHj 
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C Biologische Beispiele 
Beispiel t 


5 Weizen und Gerste warden im Gewachshaus in Plastiktopfen bis zum 3-4 Blattstadium herangezogen und 
dann nacheinander mit den erfmdungsgemaBen Verbindungen und den geiesteten Herbiziden im Nachauflauf- 
verfahren behandelL Die Herbizide und die Verbindungen der Formel 1 wurden dabei in Form waBriger 
Suspensionen bzw. Emulsionen mit einer Wasseraufwandmenge von umgerechnet 300 1/ha ausgebracht 3-4 
Wochen nach der Behandlung wurden die Wlanzen visueli auf jede An von Schadigung durch die ausgebrachten 

10 Herbizide bonitiert. wobei das AusmaQ der anhaitenden Wachstumshemmung beriicksiciitigt wurde. Die Bewer- 
tung erfolgte in Prozentwerten im Vergleich zu unbehandelten Kontrollen. 

Selbst bei starken Oberdosierungen des Herbizids werden bei den Kulturpflanzen auftretende schwere 
Schadigungendeutlichreduziert,geringereSchadenv6lligaufgehoben. . , . .. 

Mischungen aus Herbiziden und erfmdungsgemaBen Verbindungen eignen sich dcshaib m ausgezeichneter 

15 Weise zur selektiven Unkrautbekampfung in Getreidekulluren. 

Beispiel 2 

Die Maispflanzen, Unkrauter und Ungraser wurden im Freiland oder im Gewachshaus in Plastiktopfen bis 
20 zum 3-4 Blattstadium herangezogen und nacheinander mit Herbiziden und erfindungsgemaBen Verbindungen 
der Formel 1 im Nachaunaufverfahren behandeit Die Wirkstoffe wurden dabei in Form waBriger Suspensionen 
bzw. Emulsionen mit einer Wasseraufwandmenge von umgerechnet 300 1/ha ausgebracht 4 Wochen nach der 
Behandlung wurden die Pflanzen visueli auf jede Art von Schadigung durch die ausgebrachten Herbizide 
bonitiert, wobei insbesondere das AusmaB der anhahenden Wachstumshemmung berucksichtigt wurde. Die 
25 Bewertung erfolgte in Prozentwerten im Vergleich zu unbehandelten Kontrollen. , u u m 

Die Ergebnisse zeigen. daB die erfmdungsgemaBen eingesetzten Verbindungen der Formel 1 starke Herbizid- 
schaden an den Maispflanzen effektiv reduzieren kdnnen. 

Selbst bei starken Oberdosierungen der Herbizide wenlen bei den Kulturpflanzen auftretende schwere 
Schadigungen deutlich reduziert und geringere Schaden v61lig aufgehoben. 
30 Mischungen aus Herbiziden und Verbindungen der Formel I eignen sich deshalb in ausgezeichneter Weise zur 
selektiven Unkrautbekampfung in Mais. 
Die Ergebnisse der biologischen Versuche sind in der folgendcn Tabcllc 2 zusammengestellt 


35 


40 


4$ 


50 


55 


60 


65 
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Tabelle2 

Pflanzenschatzende Wirkung der erfmdungsgemaSen Verbindungen 

Wirkstoffe Dosis %Schadigung Echinochloa-Hirse 

kg AS/ha Mais 


200 
100 
50 
25 


78 
75 


H, + S, 


200 H 
100 H 
50 + 
25 4 


100 
50 
25 
12 


35 
30 
10 
0 


H, + Sj 


200 + 100 
100+ 50 
50+25 
25+ 12 


50 
35 
15 
10 


100 


H,+S, 


200 + 100 
100+50 
50 + 25 
25 + 12 


45 
40 
15 
5 


100 


H, + S, 


200 + 100 
100+50 
50 + 25 
25 + 12 


35 
25 
10 
0 


Wuchsstadien: Mais - 4 Blattstadien 
Echinochloa - 3 Blattstadien 

Gewachshausversuch mit 4 Wiederhoiungen. Applikation mit 300 Itr. Wasser/ha Bonitur 4 Wochen nach B 
handlung. 

Si(Beispiel34ausTab.l) 
S2(Beispiel31 ausTab.l) 
S3(Beispiel2ausTab.l) 
S4(Beispiel4ausTab.l) 
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\ OCHj 

aN-SO,CH, 

Patentanspruche 

1. Herbizides Mittel, enthaltend 

A) mindestens einen herbiziden Wirkstoff aus der Gruppe der Sulfonylhamstoffe. Imidazolinon-Triazolopy- 
rimidin-sulfonamide, Pyrimidyloxypyridincarbonsaurederivate und Pyrimidyloxy-benzoesaure-derivate in 
welcher 

B) mindestens eine Verbindung der Formel I 


(I) 


"A— B 

, in welcher 

Y und Z gleich oder verschieden sind und unabhangig voneinander CX oder N bedeuten; 
A(Ci-C6)-Alkandiyl oderlCj-Csj-Alkendiyl bedeutet 
B einen Rest der Formel 
-CbOR, -COSR. -CONRR*, 


X fiir gleiche oder verschiedene Reste steht, welche unabhangig voneinander Wasserstoff, Halogen, Halo- 
gen-(Ci-C8)-alkyl, Halogen-{Ci-C8)-alkoxy, (Ci-Cg)-Alkyl, (Ci -C8)-Alkoxy, Nitro, Amino. Cyano. 
(Ci -C8}-Alkylthio oder(Ci -C8)-Alkylsulfonyl bedeuten; 
n3ist; 

R Wasserstoff, (C,-Ci8}-Alkyl, (C3-C,2)-Cycloalkyl. (C2-Ci8)-Alkenyl. (Ca-QI-Alkinyl oder 
- N = CR^R^ bedeutet, wobei jedcr der vorstehenden Chaltigen Reste gegebenenfalls einen oder mehrere 
gleiche oder verschiedene Substituenten Iragt aus der Gruppe enthaltend Halogea Halogen-{C|-C:^)-al- 
koxy, Nitro, Cyano, Hydroxy, (Ct-C8)-Alkoxy, worin eine Oder mehrere CH2-Gruppen durch Sauerstoff 
ersetzt sein kSnnen, (Ci -Csj-Alkylthio, (C| -CeVAIkylsulfinyl. (Ci -C6)-Alkylsuifonyl, (Cj- C8)-Alkenylt- 
hio. (C2-C8)-A]kinylthio. (C2-C8)-Alkenyloxy. (C2-C8)-Alkinyloxy, (C3-C7)-Cycloalkyl, (C3-C7)-Cyclo- 
alkoxy. Mono- und Di-(Ci -C4)-alkylamino, (Ci-C8)-Alkoxycarbonyl. (Cz-Cs^Alkenyloxycarbonyl. 
(C2-C8)-Alkinyloxycarbonyl, (Ci-Csl-Alkylthiocarbonyl. (Cj-Csj-Alkylcarbonyi. {C2-C8)-Alkenylcar- 
bonyl, (C2-C8)-Alkinyicarbonyl, l-(HydroxyiminoHCi-C6)-alkyl. l-(Ci-C4)-AlkyliminoKCi-C6)-aIkyl, 
l-(Ci-C4)-Alkoxyimino-(Ci-C6)-alkyl, (Ci-C8)-Alkylcarbonylamino, (Cj-Csj-Alkenylcarbonylamino. 
(C2-C8)-Alkinylcarbonylamino, Carbamoyl (Ci-C8)-Alkylcarbamoyl, Di-(Ci-C6)-AlkylcarbamoyI. 
(C2-C6)-Alkenylcarbaraoyl (C2-C6)-Alkinylcarbamoyl, (Ci-C«)-Alkoxycarbonylamino, (Ci-C8)-Alkyl- 
amino-carbonylamino. (Ci-Qy-Alkoxycarbonyloxy, (Ci-C8)-Alkylcarbonyloxy, das unsubstituiert oder 
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durch Halogen, Nitro, {Ci-C4)-Alkoxy und/oder gegebenenfalls substituiertes Phenyl substituiert ist, 
(C2-C6)-A]kenylcarbonyloxy, (C2-C6)-Alkinylcarbonyloxy. Phenyl. Phenyl-(Ci -CeVallcoxy. Phenyl- 
(Ci-C6)-alkoxycarbonyl Phenoxy, Phenoxy-(Ci -Ce^alkoxy, Phenoxycarbonyl, Phenoxy-{Ci -C6)-alk- 
oxycarbonyl, Phenylcarbonyloxy, Phenylcarbonylamino, Phenyl-(C|— Csj-alkylcarbonylamino, wobei die 
letztgenannten 10 Reste im Phenylring unsubstituiert oder ein- oder mehrfach durch gleiche oder verschic- 
dene Reste aus der Gruppe enthaltend Halogen, (Ci-C4}-Alkyl,(Ci-C4)-Alkoxy, (Ci-C4)-Halogenalkyl, 
(Ci -C4)-Halogenalkoxy und Nitro substituiert sind, 

-SiR2R^R^ -O-SiR^R^R*. R2R3R*Si-{Ci-C6)-alkoxy. -CO-0-NR'R^ -O- N=CR^R^ 
-N = CR'R^ 0-(CH2>„-CH(0R^R^ R'0-CHR"-CH(OR'HCi-C6)-alkoxy und der drei- bis sieben- 
gliedrigen. gegebenenfalls benzokondensierten und gegebenenfalls durch Halogen und/oder (Ci-C4)-AI- 
kyl substituierten gesattigten oder ungesattigten heterocyciischen Reste mit bis zu drei gleichen oder 
verschiedenen Heteroatomen aus der Reihe S, O und N; 

R' unabhangig voneinander (Ci - C4)-Alkyl, oder paarweise zusammen einen (Ci — C6)-Alkandiylrest und 
R" Wasserstoff oder (Ci -C4)-Alkyl bedeuten; 

R^ und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff, gegebenenfalls substitu- 
iertes (Ci — C6}-Alkyl oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fiir eine gegebe- 
nenfalls substituierte (C2— C6)-Alkandiylkette stehen; und R* Wasserstoff oder gegebenenfalls substituier- 
tes (Ci -C4)-Alkyl bedeutet, oder 

R und R* gemeinsam fur eine Alkandiylkette mit 2 bis 5 C-Atomen steht, in der eine CH2-Gruppe gegebe- 
nenfalls durch O, NH oder N(C| -C4)-Alkyl ersetzt sein kann; 

R^ und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-C6)-Alkyl 
bedeuten; 

R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci— C6)-Alkyl,das 
durch Halogen, (Ci -O^AIkoxy oder Phenyl substituiert sein kann, bedeuten; 

R' und R'" gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci -Ce^Alkyl, das 
durch Halogen, (Ci -C4)-Alkoxy oder OH substituiert sein kann, bedeuten; 
T unabhangig voneinander Sauerstoff oder Schwefel bedeuten; und 
m eine ganze Zahl von 0 bis 6 bedeutet; 
oderderen Salz. 

2. Mittel gemaS Anspruch 1, worin in der Verbindung der Formei I 
A (Ci -C()-Alkandiyl oder (Ca-Q^Alkendiyl bedeutet, 

X fiir gleiche oder verschiedene Reste steht. welche unabhangig voneinander Wasserstoff, Halogea Halo- 
gen-(Ci-C6)-alkyl, Halogen-(Ci -C6)-alkoxy, (Ci-C6)-Alkyl. (Ci-C6)-Alkoxy, Nitro. Amino. Cyano. 
(Ci -C6)-AIkylthio oder (Ci -Csj-Alkylsulfonyi bedeuten; 
wobei mindestens ein Rest X fiir Wasserstoff steht; 
n3ist; 

R Wasserstoff, (Ci-Ci2)-Alkyl. (Cj-CsKycloalkyl. (C2-Ci2>Alkenyl. (C2-C8)-Alkinyl oder 
- N = CR^R' bedeutet wobei jeder der vorstehenden C-haltigen Reste gegebenenfalls einen oder mehrere 
gleiche oder verschiedene Substituenten tragt aus der Gruppe enthaltend Halogen, Halogen-(Ci-C8)-al- 
koxy, Nitro, Cyano, Hydroxy, (Ci-Caj-Alkoxy, worin eine oder mehrere CHj-Gruppen durch Sauerstoff 
ersetzt sein konnen. (Ci-C6)-Alkylthio, (Ci-C4)-Alkylsuirinyl, (Ci-C«)-Alkylsulfonyl, (C2-C6)-Alkenylt- 
hio, (C2-C:6)-Alkinylthio, (C2-C6)-Alkenyloxy, (C2-C6)-Alkinyloxy, (Cj-Cej-CycloalkyI, (Cs-QKy- 
cloalkoxy. Mono- und Di-(Ct-C4)-alkylamino, (Ci-Ce)-Alkoxycarbonyl, (C2-C6)-Alkenyloxycarbonyl. 
(C2-C6)-Alkinyloxycarbonyl, (Ci -C6)-AlkyIthiocarbonyl, (Ci-C6)-Alkylcarbonyl. {C2-C6)-Alkenylcar. 
bonyL (C2-C6)-Alkinylcarbonyl. l-(HydroxyiminoHCi-C6)-alkyi. l-(Ci-C4)-Alkylimino-(Ci-C4)-alkyI. 
l-{Ci-C«)-Alkoxyimino-{Ci -C4)-alkyl, (Ci -C6)-Alkylcarbonylamino, (C2-C6)-Alkenylcarbonylamino, 
(C2-C6)-Alkinylcarbonylamino, Carbamoyl, (Ci-C6)-Alkylcarbamoyl, Di-(Ci -C4)-Alkylcarbamoyl, 
(C2-C6)-Alkenylcarbamoyl, (C2-C4)-Alkinylcarbamoyl, (Ci-C6)-Alkoxycarbonylamino, (Ci-C6}-Alkyl- 
amino-carbonylamino, (Ci-C6)^AIkoxycarbonyloxy, (Ci— C6)-Alkylcarbonyloxy, das unsubstituiert oder 
durch Halogen, Nitro, (Ci-C4)-Alkoxy und/oder gegebenenfalls substituiertes Phenyl substituiert ist, 
(C2-C6)-Alkenylcarbonyloxy, (C2-C6)-AlkinyIcarbony!oxy, Phenyl, Phenyl-{Ci-C4)-alkoxy. Phenyl- 
(Ci-C4)-alkoxycarbonyl, Phenoxy, Phenoxy-(Ci-C4)-aIkoxy, Phenoxycarbonyl, Phenoxy-{C|-C4)-alk- 
oxycarbonyl, Phenylcarbonyloxy, Phenylcarbonylamino, Phenyl-(Ci— C6)-alkylcarbonylamino, wobei die 
letztgenannten 10 Reste im Phenylring unsubstituiert oder ein- oder mehrfach durch gleiche oder verschie- 
dene Reste aus der Gruppe enthaltend Halogen, (Ci-C4)-Alkyl,(Ci-C4)-Alkoxy,(Ci-C4)-Halogenalkyl, 
(Ci-C4)-Halogenalkoxy und Nitro substituiert sind, -SiR^R'R*, -0- SiR^R^R*. R2R5R*Si-(Ci -Ci)-al- 
koxy. -CO-O-NR'R^ -0-N =CR^R^ -N-CR^R^, 0-(CH2)n,-CH(0R^R^ R'O- 
CHR"-CH(OR')-(Ci-C4)-alkoxy und der drei- bis siebengliedrigen, gegebenenfalls benzokondensierten 
und gegebenenfalls durch Halogen und/oder (Ct-Ct)-Alkyl substituierten gesattigten oder ungesattigten 
heterocyciischen Reste mit bis zu drei gleichen oder verschiedenen Heteroatomen aus der Reihe S, 0 und 
N; 

R^ und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff, gegebenenfalls substitu- 
iertes (Ci -C4)-Alkyl Oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fiir eine gegebe- 
nenfalls substituierte (C2 -C4}-AIkandiylkette stehen; 

R* und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-C4)-Alkyl 
bedeuten; 

R' und gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-C4>Alkyl. das 
durch Halogen,(Ci — C4>-Alkoxy oder Phenyl substituiert sein kann, bedeuten; 
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R' und R'° gleich oder verschieden sind und unabhangig voneinander Wasserstoff odcr (Ci -C4)-Alkyl, das 
durch Halogen, (Ci -Qj-Alkoxy oder OH substituieri sein kann, bedcuten; 
m eine ganze Zahl von 0 bis 3 bedeutet; 

und die ubrigen Reste oder Variablen wie im Anspruch 1 definiert sind. 

3. Mittel gemaB Anspruch I oder 2, worin in Forme! I 

A (Ci -C3)-A"^andiyi oder (C3-C4e)-Alkendiyi bedeutet. 

X wie im Anspruch 2 definiert ist und raindestens 2 Rest X fur Wasserstoff stehen; 

n3i5t; 

R Wasserstoff, (Ci-C,2)-Alkyl, (C3-Ca)-Cycloalkyl. (C2-Ci2)-Alkenyl. (C2-C8)-Alkinyl oder 
- N = CR^R^ bedeutet. wobei jeder der vorstehenden C-haltigen Reste gegebenenfalls einen oder mehrere 
gleiche oder verschiedene Substituenten tragi aus der Gnippe enthaltend Hydroxy, (Ci-C8)-Alkoxy, worin 
eine oder mehrere CH2-Gruppen durch Sauersloff ersetzt sein konnen, (Ci -CUj-Alkyithio, (C2-C4)-Alken- 
yilhio, (C2-C4)-Alkinylthio, (C2-C4)-Alkenyloxy. (C2-C4)-Alkinyloxy. Mono- und Di-{Ci-C2}-alkylami- 
no, (Ci -Ci)-Alkoxycarbonyl. (C2-a)-AIkenyloxycarbonyl, (C2-C«)-Alkinyloxycarbonyl. (Ci -Ci)-AIkyl- 
carbonyl,(C2-C4)-Alkenyicarbonyl.(C2-C4)-Alkinylcarbonyl.{Ci-C«)-Alkylcarbonylamino,(C2-C4)-AI- 
kenylcarbonylamino, Carbamoyl. (Ci-C8)-Alkylcarbamoyl, Di-{Ci-C6)-Alkylcarbamoyl, (Ci-C^VAlk- 
oxycarbonyloxy, (Ci -C4)-Alkylcarbonyloxy, das unsubstituiert oder durch Halogen und/oder (Ci -0,)-A\- 
koxy substituiert ist, (C2-C4)-Alkenylcarbonyloxy, (C2-C4)-Alkinylcarbonyloxy. Phenyl. Phenyl- 
(Ci-aVaikoxy, Phenyi-(Ci-C4)-alkoxycarbonyl. Phenoxy. Phenoxy-(Ci -QHIkoxy, Phenoxycarbonyl, 
Phenoxy-(Ci-C4)-alkoxycarbonyl, Phenyfcarbonyloxy, wobei die ietztgenannten 8 Reste im Phenylring 
unsubstituiert oder ein- oder mehrfach durch gleiche oder verschiedene Reste aus der Gruppe enthaltend 
Halogen, (Ci -C2)-Alkyl, (Ci -C2)-Alkoxy, (Ci -C2)-Halogenalkyl. (Ci -C2)-Halogenalkoxy und Nitre sub- 
stituiert sind, -SiR2R^R^ -0-SiR^R^R^ R2R3R*Si-(Ci-C4)-alkoxy, 0-N-CRV. -N-CR'R^ 
0.(CH2)m-CH(0R^R^ R'0-CHR"-CH(OR'HCi-C4Valkoxy, und derdrei- bis siebengliedrigen, ge- 
gebenenfalls benzokondensierten und gegebenenfalls durch Halogen und/oder (Ci-C4)-Alkyl substituier- 
ten gesattigten oder ungesattigten heterocyclischen Reste mit bis zu drei gleichen oder verschiedenen 
Heteroatomen aus der Reihe S, 0 und N; 

R' unabhangig voneinander (Ci - C»)-Aikyl, oder paarweise zusammen einen (Ci -Q^AIkandiylrest und 
R" Wasserstoff oder (Ci -C4)-Aikyl bedeuten; 

R^ und R^ gleich oder verschieden sind und unabhangig voneinander Wasserstoff, gegebenenfalls substitu- 
iertes (Ci -Glf-Alkyl oder gegebenenfalls substltuiertes Phenyl bedeuten oder gemeinsam fOr eine gegebe- 
nenfalls substituierte (C2-C4)-Alkandiylkette stehen; und 

R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-C4)-Alkyl 
bedeuten; 

R' und R* gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci -C4)-Alkyl, das 
durch Halogen,(Ci-C«)-AlkoxyoderPhenylsubstituiertseinkannbedeuten; 

R' und R'° gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (Ci-C4)-Alkyl, das 
durch Halogen,(Ci-C4)-AIkoxyoderOH substituiert sein kann, bedeuten; 
m eine ganze Zahl von 0 bis 2 bedeutet; 

und die Qbrigen Reste oder Variablen wie im Anspruch 1 oder 2 definiert sind. 

4. Verfahren zura Schutz von Kulturpflanzen vor phytotoxischen Nebenwirkungen von Herbizidea da- 
durch gekennzeichnet, daU eine wirksame Menge mindestens einer Verbindung der in Anspruch 1 definier- 
ten Formel I vor. nach oder gleichzeitig mit dem im Anspruch 1 definierten herbiziden Wirkstoff auf die 
Pflanzen. Pflanzensamen oder die AnbauflSche appliziert wird. 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB die Kulturpflanzen Getreidepflanzen oder 
Maispflanzen sind. 

6. Verwendung von Vcrbindungen der in einem der AnsprOche 1 bis 3 definierten Formel zum Schutz von 
Kulturpflanzen vor phytotoxischen Nebenwirkungen der wie im Anspruch 1 unter A) defmierten herbiziden 

Wirkstoffe. 

7. Verbindung der Formel I, 



(I) 


in welcher 

Y und Z gleich oder verschieden sind und unabhangig voneinander CX oder N bedeuten; 

X fur gleiche oder verschiedene Reste steht, welche unabhangig voneinander Wasserstoff, Halogen. Halo- 

gen-(Ci-C8)-alkyl, Halogen-(Ci-CB)-alkoxy, {Ci-Cg)-Alkyl, (Ci-CB)-Alkoxy, Nitro, Amino, Cyano. 

(Ci -Cs)- Alkylthio oder (Ci -Csj-Alkylsulfonyl bedeuten: 

n3ist; 
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und gleich oder verschieden sind und unabhangig voneinander Wasserstoff. gegebenenfalls substitu- 
iertes (Ci -C6)-Alkyl oder gegebenenfalls substituiertes Phenyl bedeuten oder gemeinsam fur eine gegebe- 
nenfalls substituierte (Ci -Cey-Alkandiylkelte stehen und 

A) fur den Fall, daB mindestens einer der Reste Y und Z Stickstoff bedeutet, dann A (Cj -Ce)- AlkandiyI oder 
(C3-Cg)-Alkendiyl bedeutet; 
B einen Rest der Formel 
-COOR, -COSR. -CONRR*, 


H 7 • - R ^ /^^""^^ ^ ' 


oeaeuiei; 

R ein Aquivalent eines fur die Landwirtschaft geeignetes Kations, (Cj-Cisj-Alkyl. (C3-Ci2)-Cycloalkyl, 
(C3-Ci8)-Alkenyl.(Cj-C8)-Alkinyl oder -N =.CR^R^ bedeutet, - 

wobei jeder der vorstehenden C-haltigen Reste gegebenenfalls einen oder mehrere gleiche oder verschie- 
dene Substituenten trSgt aus der Gruppe enthaltend Halogen, Halogen(Ci-C8)-alkoxy, Nitro, Cyano, 
Hydroxy, (Ci - Ca)- Alkoxy, worin eine oder mehrere CHj-Gruppen durch Sauerstof f ersetzt sein kdnncn, 
(C, -C8)-Alkylthio, (Ci -QVAlkylsulfinyl. (Ci -C6)-Alkylsulfonyl.(C2-C8)-AlkenyUhio, 
(C2-Cg)-Alkiny]thio.(C2-C8)-Alkenyloxy,(C2-C8)-Alkinyloxy.(C3-C7)-Cycloalky!, 
(C3-C7)-Cycloalkoxy, Mono- und Di-(Ci -C4>-alkylamino,(Ci -Csj-Alkoxycarbonyl, 
(C2-C8)-Alkenyloxycarbonyl, (C2-C8^Alkinyloxycarbonyl, 1 -(HydroxyiminoHCi -C6)-alkyl, 
l-(Ci-C4)-Alkoxyimino-(Ci-Q)-alkyI, (Ci-CB)-Alkylcarbonylamino, (C2-C8)-Alkenylcarbonylamino, 
(C2—C8)-Alkinylcarbonylamino, Carbamoyl, 

(Ci-C8hAikylcarbamoyl, Di-(Ci -C6)-Alkylcarbamoyl, (C2-C6)-Alkenylcarbamoyl, (C2-C6VAlkinylcar- 
bamoyl, 

(Ci-C8)-Alkoxycarbonylamino,(Ci-C8)-Alkyl-amino-carbonylamino, 

(Ci-C8)-Alkoxycarbonyloxy, (Ci-C8>Alkylcarbonyloxy. das unsubstituiert oder durch Halogen, Nitro, 
(Ci-C4)-Alkoxy und/oder gegebenenfalls substituiertes Phenyl substituiert ist (C2-C6)-Alkenylcarbony- 
loxy, (C2-C6)-A]kinylcarbonyloxy, Phenyl, PhenyKCi-CeValkoxy, Phenyl-(Ci-C6)-alkoxycarbonyl, Phe- 
noxy, Phenoxy-(Ci-C6)-alkoxy, Phenoxy-{Ci-C6)-alkoxycarbonyl, Phenylcarbonyloxy, Phenylcarbonyla- 
mino, Phenyl-(Ci -Cej-alkylcarbonylamino, wobei die letztgenannten 9 Reste im Phenylring unsubstituiert 
Oder ein- oder mehrfach durch gleiche oder verschiedene Reste aus der Gruppe enthaltend Halogen, 
(Ci-C4)-Alkyl, (Ci-Ct)-Alkoxy. (Ci -Q)-Halogenalkyl, (Ci-C4)-Halogenalkoxy und Nitro substituiert 
sind, -SiR2R3R«, -0-SiR2R3R* RWSi-(Ci-U)-alkoxy. -CO-O-NR^R^ -0-N=CR^R3, 
-N=CR^R5 und 0■{CH2)^l-CH(0R^R^ R'0-CHR"-CH(OR'HCi-C6)-alkoxy. und der drei- bis 
siebengliedrige. gegebenenfalls benzokondensierten und gegebenenfalls durch Halogen und/oder 
(C| -C4)-Alkyl substituierten gesattigten oder ungesSttigten heterocydischen Reste mit bis zu drei gleichen 
Oder verschiedenen Heteroatomen aus der Reihe S,0 und N; 

R' unabhangig voneinander (Ci -C4> AlkyI, oder paarweise zusammen einen (Ci -C6)-Alkandiylrest und 
R" Wasserstoff oder(Ci-C4)-Alkyl bedeuten, 

R^ Wasserstoff oder gegebenenfalls substituiertes (Ci -C4)-Alkyl bedeutet; oder 

R und R* gemeinsam fur eine Alkanidylkette mit 2 bis 5 C-Atoraen steht, in der eine CH2-Gruppe gegebe- 
nenfalls durch 0, NH oder N{C| -C4)-Alkyl ersetzt sein kann, und 

R* und R^ unabhangig voneinander Wasserstoff oder (Ci-C6)-Alkyl bedeuten; R' und R* unabhangig 
voneinander Wasserstoff oder (Ci-CeMlkyI, das durch Halogen. (Ci-C4)-Alkoxy oder Phenyl substitu- 
iert sein kann, bedeuten und 

R' und R'" gleich oder verschieden sind und unabhangig voneinander Wasserstoff oder (C| -Ce^Alkyl, das 
durch Halogen,(Ci -C4)-Alkoxy oder OH substituiert sein kann, bedeuten; 
T unabhangig voneinander Sauerstoff oder Schwefel bedeuten, und 
m eine ganze Zahl von 0 bis 6 bedeutet. 

B) Oder f flr den Fall, daB keiner der Reste Y und Z Stickstoff bedeutet, dann 
A (Ci -CeVAlkandiyl oder(C4-C:8)-Alkendiyl bedeutet; 
B ein Rest der Formel 
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-COOR, -COSR Oder - CON RR* bedeutet; 

R(Ci -Ci8)-Alkyl,(C3-Ci2}-Cycloalkyl.(C2-CiB)-Alkenyloder(C2-C8}-Alkmyl bedeutet. 
wobei ieder der vorstehenden C-haltigen Reste einen oder mehrcrc gleiche oder verschiedene Reste tragi 
aus der Gruppe enthaltend (C2-C8)-Alkenylthio. (C2-C8)-Alkinylthio. (C2-C8)-AlkenyIoxy. (C2-C8)-A1- 
kinyloxy. (Cs-CzVCycloalkyI, (C3-C7}-Cycloalkoxy. (C7-Cio)-Alkenyloxycarbonyl. (Cs-CsVAlkinylox- 
ycarbonyl. (C, -Cg^Alkylthiocarbonyl. (C2-C8)-Alkenylcarbonyl. (C2-C6}-Alkinylcarbonyl, 1 -{Hydroxy.- 
minoHCi-CeValkyl. l-(Ci -C4)-Alkylimino-{Ci-C6>alkyl. l-(Ci -C4)-Alkoxyimmo-{Ci -CehalkyI, 
(Ci-QVAIkylcarbonylamino, (C2-C8)-Alkenylcarbonylamino. (C2-C6)-AlkinylcarbonyIamino, Carba- 
moy!, (Ci-C8)-Alkylcarbamoyl, Di-(Ci -Q^Alkylcarbamoyl. (C2-C6)-Alkenylcarbamoyl, (C2-C6)-Alki- 
nylcarbamoyl, (Ci -C8)-Alkoxycarbonylamino, (Ci -QVAlkyl-amino-carbonylamino, (Ci -CeJ-Alkoxycar- 
bonyloxy, (Ci-CsVAlkylcarbonyloxy, das unsubstituiert und/oder durch Halogen, Nitro. (Ci-C4)-Alkoxy 
Oder gegebencnfalls substituiertes Phenyl substituiert ist (C2-C8)-Alkenylcarbonyloxy, (C2-C6)-Alkinyl- 
carbonyloxy. Phenyl-(C2-C6)-alkoxy. Phenyl-(C2-C6)-alkoxycarbonyl. Phenoxy-(Ci-C6)-alkoxy, Phe- 
noxy-(C2-C6)-alkoxycarbonyl. Phenylcarbonyloxy, Phenylcarbonylamino. Phenyl-(Ci-C6)-alkylcarbony- 
lamino, wobei die letztgenannten 7 Reste im Phenyiring unsubstituiert oder ein oder mehrfach durch gleiche 
Oder verschiedene Reste aus der Gruppe enthaltend Halogen. (Ci-C4)-Alkyl. (Ci-C4)-Alkoxy. 
(Ci-a)-Halogenalkyl,(Ci-a)-HalogenalkoxyundNitrosubstituiertsind. 

-SiR^R^R: -O-SIR'R^R*. R2R5R*Si-(C,-C6)-alkoxy. -CO-O-NR^R^. -0-N=CR2R^ 
-N =CR2r3 und 0-(CH2)n,-CH(0R^0R^). und R'0-CHR"-CH(OR'HCi-C6)-alkoxy; 
R' unabhangig voneinander (Ci -C4)-Alkyl, oder paarweise zusammen einen (Ci -C6)-Alkandiylrcst und 
R" Wasserstoff oder(Ci-C4)-Alkyl bedeuten, 

R^ Wasserstoff oder gegebenenfalls substituiertes (Ci -C4)-Alkyl bedeutet; und 
m eine ganze Zahl von 0 bis 6 bedeutet. • i, v 

8. Verfahren zur Herstellung einer Verbindung der Fomoel, dadurch gekennzeichnet, daU man eine Verbin- 
dungderFormel 11 


(II) 


W-A-B(Ill), 
worin 

W eine Abgangsgruppe bedeutet, umsetzt; 

eine Aryl- oder Heteroaryloxycarbonsaure der Formel IV 




(IV) 


worin Z, Y, X, n und A wie in Formel 1 defmiert sind. mit Mercaptanea Aminen oder Alkoholen umsetzt 

oder 

ein Aryl- oder Heteroaryloxycarbonsaurederivat der Formel V, 
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/(X)„ 

0 <" 

0 


I Y X. n und A wie in Formel I defmiert sind und B' eine Alkoxycarbonylgruppe. bedeutet. ^1^^^°^^^ 
oitT Sen umSert bzw. amidiert. und die so erhaltencn Vcrbindungen der Fonnel I gegebenenfalls m 

fH^Sef^eUnthaltendmindestensei^^^ 

10 Mittel eemaU Anspruch 9. welches zusatzlich einen herbKiden Wirkstoff enthalL 

: W^E zuSutz von Kuiturpflanzen vor phy.o.oxischen N^SJ„7;";^^^^ 
durch eekennzeichnet, daB eine wirksame Menge mindestens einer Verbindung 8em5D Anspracn / vor. 
S 5Swg einem herbiziden Wirkstoff a«f die Pflanzen. Pflanzensamen oder d.e AnbauflS- 

fl vjS^Tn Anspruch 1 1. dadurch gekennzeichne. daB die Kuiturpflanzen Getreidepflanzen oder 

U ?fr^3ung tiner Verbindung gemaU Anspruch 7 zum Schutz von Kuiturpflanzen vor phytotoxischen 
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@ Verwendung von substKuierten g-Hydroxyethylaminen als potente Hemmstoffe der Exoenzyme von Pilzen 


Verbindungen der Fbrmel I 


R{5) 


R(4) 
R(6) 


0R(1) 
I y 
X-CHj-CH-CHjN ^ 


R(2) 


^R(3) 


die als P-Blocker bereits bekannt sind, dienen zur Vorbeu- 
gung gegen Pilzerkrankungen und zur Behandlung von 
Pilzerkrankungen. 

R(1) ist darin Alk(en)yl Oder Benzyl, 
R(2) und R(3) sind (Cyclo)Alk(en)yl, (DI)Phenyl(alk)(en)yl 
Oder gemelnsam eine (CHj)„-Kette, 
R(3), R(5) und R(6) konnen eine Vialzahl von be! di 
P-Blockem ubilchan Substituenten sein. 


Ul 
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Beschreibung 

Die Erfindung betrifft die Verwendung von substituierten B-Hydroxyethylaminen und von soWien Verbindun- 
gen enthaltende pharmazeutischen Zusammenseuungen als Pharmazeutika. insbesondere als Wachsturashem- 
mer der pathogenen Phase dimorpher Hefezellen, als Antimykotika und Pflanzenschutzmittei, z. B. Fungizide 
und Wachstumsregulatoren, wobei die Verwendung der Vcrbindungen sowohl in der Prophylaxe als auch in der 
Therapie stattfinden kann. 

Von einigen D-Hydroxyethylaminen. welche als Betablocker verwendet werden, ist bekannt, daB sie eine 
allerdings gennge Wirkung auf die Inhibierung der liposomalen Phospholipase Al von SSugem besitzen. (vgl. 
ICY. HosteUer et al. Biochemical Pharmacology 34, 521-524 (1985)). Wirkungsstarke und Vertraglichkeit 
dieser Verbmdungen sind jedoch nicht zufriedenstellend. (Beispiele sind Propranolol oder Metoprolol> 


OH OH 
-0-CHj-LcH, CH,— 0— CH,— CHi— C^^^^C— CHj— CH 

NHj CHj 

I 

NH 


A 


A 


Es wurde nun Qberraschenderweise gefunden, daB substituierte B-Hydroxyethylamine, in Abhangigkeit von 
der Struktur der jeweiligen Substituenten, potente HemmstoKe der Exoenzyme (Pathogenitaufaktoren) von 
Pilzen sind, fungizide sowie antimykoiische Wirkung aufweisen und insbesondere hervorragende Wachstums- 
hemmer der pathogenen Phase dimorpher Hefen sind. 

Die Erfindung betrifft daher die Verwendung von substituierten B-Hydroxyethylaminen sowie diese Vcrbin- 
dungen enthaltende pharmazeutische Zusanunenseuungen der Formel I 

0R(1) R(2) 
I / 
CHj— CH — CH,N 0) 

R(5) R(6) ^R(3) 

zur Vorbeugung gegen und Behandlung von Pilzerkrankungen; in den Verbindungen bedeuten: 
R{1) H, (C, -Cio)-Alkyl (geradkettig oder verzweigt), (C2-Cio)-Alkenyl (geradkettig oder verzwelgt, eim oder 
mehrfach ungesattigt), Benzyl (unsubstituiert oder ein- oder mehrfach substituiert durch F, CI. Br, CFj, 
(Ci -C4^Alkyl (geradkettig oder verzweigt). OCH3. 0-Phenyl oder Phenyl) 

R{2) H, (C| -Cio}-Alkyl (geradkettig oder verzweigt)k (C2-Cio)-Alkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesattigt), (C3-Cio)-Cycloalkyl. PhenyKC-Ce) Alkyl (geradkettig oder verzweigt), Phenyl- 
(C2-C6)-Alkenyl (geradkettig oder verzweigt. ein- oder zweifach ungesattigt), Diphenyl-(Ci -Qj-All^l (gerad- 
kettig Oder verzweigt), Phenyl, wobei das Phenylsystem unsubstituiert oder ein- oder mehrfach substituiert ist 
durch Substituenten aus der Gruppe F, CI Br,(C, -Q)-Alkyl (geradkettig oder verzweigt), (C3-C8)-Cycloalkyl, 
OH. SH, (C,-Cio)-Akoxy (geradkettig oder verzweigt). Phenyl, Benzyl, Phenethyl, Thiophenyl. q,Fj„+i mil 
n=l-6), 

R(3) wie R(2) definiert ist, wobei R(2) und R(3) jeweils gleiche oder verschiedene Bedeutung aufweisen, 
oder 

R(2) mit R(3) eine Kette (CH2)n,- mit m gleich 4-6 bildet, in wclcher eine CHj-Gruppe durch 0. S oder N ersetzt 
sein kann. wobei N als weiteren Bindungspartner ein H-Atom, eine CH3. Phenyl-, Benzyl oder Phenethylgruppe 
trigt, 

und 

R(4) H. (Ci -Ci5)-Alkyl (geradkettig oder verzweigt), (C2-Ci5)-Alkenyl (geradkettig oder verzweigU ein- oder 
mehrfach ungesattigt), (C3-C2o)-Cycloalkyl [mono-, bi- oder multicyclisch, unsubstituiert oder ein- oder zwei- 
fach mit (Ci-C()-Alkyl (geradkettig oder verzweigt), (C|-C4)-Alkoxy (geradkettig oder verzweigt), CnFjn+i 
(mit n gleich 1-4), F, CI, Br, OH substituiert], wie z.B. Norbomyl, Adamantyl. Decahydronaphthalinyl; 
Y-(Ci-Ci5)-Alkyl (geradkettig oder verzweigt), Y-(C2-Ci5)-Alkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesattigt), Y-(C3-C2o)-Cyc!oalkyl (mono-, bi- oder multicyclisch. unsubstituiert oder wie oben 
angegeben substituiert), Phenyl, Y-Phenyt, Phenyl-(C, -Cz^Alkyl, Biphenylyl), F, CI, Br. I, C„F2n+ 1 (mit n gleich 
1 -8).CCl3, YH,Naphthyl,CN.NOj.mit YgleichSauerstoffoderSchwefel 
und 

^5) wie R(4) defmiert, wobei R(4) und R(5) gleich oder verschieden sind, 
und 

R(4) mit R(5), fur den Fall, daB die Substituenten an benachbarten Positionen am Phenylring gebunden sind. 
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gemeinsam eine (CHjjp-Ketle mil p gleich 3 oder 4 bilden konnen, 
und 

R(6) H, (Ci -Ci5)-Alkyl (geradkettig oder verzweigt^ (C2-Cio)-Allcenyl (geradkettig oder verzweigt, ein- oder 

mehrfach ungesittiglj. Y-{Ci-Cis)-Alkyl (geradkettig oder verzweigtjt Y-(C2-Ci5)-Alkenyl (geradkettig oder 

verzweigt, ein- oder mehrfach ungesattigtjk Phenyl, Y-Phenyl, Benzyl, Biphenylyi, F, CI, Br, I, CnFa+i (mit n 

gleich 1 -8). CCI3, Naphthyl, YH 

Y = Sauerstoff, Schwefel 

X = Sauentoff, Schwefel, SO. SO2, 

und ihre Saize mit pharmazeutisch akzeptablen Sauren. 

Bevorzugt sind Verbindungen des Typs I, in denen die Substituenten folgende Bedeutung besitzen: 
R(l) H, (Ci-C8>Alkyl( geradkettig oder verzweigt), (d-CioVAtkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesattigt). Benzyl (unsubstituiert oder einfach oder zweifach substituiert durch F, CI, CFj, 
(Ci -C«)-Alkyl (geradkettig oder verzweigt), OCH3, 

R(2) H, (Ci -C8)-Alkyl (geradkettig oder verzweigt), (C3-Cio)-Alkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesittigt), Phenyl-(Ci -Q)- Alky! (geradkettig oder verzweigt), Diphenyi-(C| -Q^Alkyl (geradket- 
tig Oder verzweigt), Phenyl, wobei das Phenylsystem unsubstituiert oder ein- oder zweifach substituiert ist durch 
Substituenten aus der Gruppe OH, F, CI, Br, (Ci-C4)-Alkyl (geradkettig oder verzweigt), (Ci-C4)-Alkoxy 
(geradkettig oder verzweigt), Phenyl, Benzyl, Phenethyl, 

R(3) wie R(2) definiert ist. wobei R(2) und R(3) jeweils gleiche oder verschiedene Bedeutung aufweisen, 
Oder 

R(2) mit R(3) eine Kette (CHiU- mit m gleich 4-6 bildet. in welcher eine CHj-Gruppe durch ein Sauerstoff oder 
Stickstoff-Atom ersetzt sein kann, wobei N als weiteren Bindungspartner ein H-Atom, eine CHj, Phenyl-, Benzyl 
oder Phenethylgruppe trSgt, 
und 

R(4) H, (Ci -Ci5)-Alkyl (geradkettig oder verzweigt), (C2-Ci5)-AIkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesattigt), (C3-Cij)-Cycloalkyl [mono-, bi- oder multicyclisch, unsubstituiert oder einfach mit 
(Ci-C4)-Alkyl (geradkettig oder verzweigt), (Ci-C4)-Alkoxy (geradkettig oder verzweigt), substituiert], wie 
z.B. Norbomyl, Adamantyl. Decahydronaphthalinyl; Y-(Ci-Cio)-Alkyl (geradkettig oder verzweigt), 
Y-(C2-Cio)-Alkenyl (geradkettig oder verzweigt, ein- oder mehrfach ungesattigt), Y-(Cj-Ci j)-Cycloalkyl (mo- 
no-, bi- Oder multicyclisch, unsubstituiert oder wie oben angegeben substituiert), Phenyl, Y-Phenyl, Phenyl- 
(C,-C2)-Alkyl, Biphenylyi), F.ClC„F2„+i (mitngleich 1 -4), CQj. Naphthyl, CN, mit Y gleich Sauerstoff oder 
Schwefel 
und 

R(5) wie R(4) defmiert, wobei R(4) und R(5) gleich oder verschieden sind, 
und 

R(4) mit R(5), fUr den Fall, daB die Substituenten an benachbarten Positionen am Phenylring gebunden sind, 

gemeinsam eine (CH2)p-Kette mit p gleich 3 oder 4 bilden konnen, 

und 

R(6) H, (Ci-Cio)-Alkyl (geradkettig oder verzweigt), Y-(Ci -Cio)-Alkyl (geradketdg oder verzweigt), 
Y-(C2-Cio)-Alkenyl (geradkettig oder verzweigt, ein- oder zweifach ungesattigt). Phenyl, Benzyl, Biphenylyi, F, 
CI Br, G,F2n + 1 (mit n gleich 1 -4)t CCI3. Naphthyl, 
Y= Sauerstoff, Schwefel 
X- Sauerstoff. Schwefel 

und ihre SaIze mit pharmazeutisch akzeptablen Sluren. 

Besonders bevorzugt sind Verbindungen I, bei denen die Substituenten folgende Bedeutung haben: 
R(l) H, (Ci -C8)-Alkyl (geradkettig oder verzweigt)^ Benzyl (unsubstituiert oder ein- oder zweifach substituiert 
durch F. CI. CF3, (Ci - C4)-Alkyl (geradkettig oder verzweigt), OCHj, 

R(2) H, (C, -CsVAlkyI (geradkettig oder verzweigt), (C3-Cio)-Alkenyl (geradkettig oder verzweigt, ein- oder 
zweifach ungesattigt), Phenyl-(Ci -C6)-Alkyl (geradkettig oder verzweigt), Diphenyl-(Ci-C6)-Alkyl (geradket- 
tig Oder venweigt), Phenyl, wobei das Phenylsystem unsubstituiert oder ein- oder zweifach substituiert ist durch 
Substituenten aus der Gruppe OH, F, CI, Br, (Ci-C4)-Alkyl (geradkettig oder verzweigt^ (Ci-C4)-Alkoxy 
(geradkettig oder verzweigt)^ Phenyl, Benzyl, 
R(3)H 
Oder 

R(2) gemeinsam mit R(3) eine Kette -(CH2)ra- mit m gleich 4-5 bildet, in welcher eine CHj-Gruppe durdi ein 
Sauerstoff- oder Stickstoff-Atom erseut sein kann, wobei der Stickstoff als weiteren Bindungspartner ein 
H-Atom, eine CH3, Phenyl-, Benzyl oder Phenethylgruppe tragt, 
und 

R(4) H, (Ci -Cio)-Alkyl (geradkettig oder verzweigt), (C2-Cro)-Alkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesattigt), (C3-Cii)-Cycloalkyl [mono-, bi- oder multicyclisch (wie z. B. Norbomyl, Adamantyl, 
Decahydronaphthalinyl Y-(Ci - Cio)-Alkyl (geradkettig oder verzweigt), Y-(C2-C|o)-Alkenyl (geradkettig oder 
verzweigt, ein- oder mehrfach ungesattigt)^ Y-(C3-Ci5)-Cycloalkyl (mono-, bi- oder multicyclisch), Phenyl, 
Y-Phenyl, Benzyl. Biphenylyi, F. CI. C„F2n+i (mit n gleich 1-4), Naphthyl, CN, mit Y gleich Sauerstoff oder 
Schwefel, 
und 

R(5) wie R(4) definiert wobei R(4) und R(5) gleich oder verschieden sind, 
und 

R(6) H, (Ci -C4)-Alkyl (geradkettig oder verzweigt), Y-(C| -C4)-Alkyl (geradkettig oder verzweigt), F, CI, CFj 
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Y=Sauersioff,Schwefel 
X-Sauerstoff 

und ihre Saize mit pharmazeutisch akzeptablen Sauren. 
Ganz besonders be vorzugt sind Verbindungen I, bei denen die Substituenten folgende Bedeutung haben : 
5 R(1)H, Benzyl, 

R(2) H, (Ci -C8)-Alkyl (geradkettig oder verzweigt), Phenyl-{C, -C4)-Alkyl (geradkettig oder verzweigt), wobei 
das Phenylsystem unsubstituiert oder einfach substituiert ist durch F, CI. Br, (Ci-C::4)-AIkyl (geradkettig oder 
verzweigt), (Ci -C4)-Aikoxy (geradkettig oder verzweigt). 
R(3)H. 

10 R(4) H, (Ci -Cio)-Alkyl (geradkettig oder verzweigt). (C2-Cio)-Alkeny] (geradkettig oder verzweigt, ein- oder 
mehrfacii ungesattigt). (Cj-Cii>-C^loalkyl [mono-, bi- oder multicyclisch, wie z. B. Norbomyi. Adamamyl, 
Decahydronaphthalinyl)! Y-(Ci-Cio)-Alkyl (geradkettig oder verzweigt)^ YKCs-CisKycloalkyl (mono-, hi- 
Oder multicyclisch). Phenyl Y-Phenyl, Benzyl. Biphenylyl, F. Q, CoF:„+i (mit n gleich 1-4), mit Y gleich 
Sauerstoff 

IS und 

R(5) H, (C,-C6)-A!kyl (geradkettig oder verzweigt)k (Cj-Csj-Alkenyl (geradkettig oder verzweigt, ein- oder 
mehrfach ungesattigt), (Cs-CsKycloalkyl Y-(Ci -Cj)-Alkyl (geradkettig oder verzweigt), Y-(C3-C6)-Cycloal- 
kyl,Phenyl,Y-Phenyl,Benzyl,F.Ci,CFj « * i r / 

mit Y gleich Sauerstoff, 
20 R(6)H, 

X gleiche Sauerstoff 

und ihre SaIze mit pharmazeutisch akzeptablen Sduren. 

Die Erfindung betrif f t die Verwendung der Verbindungen I in Form der freien Base oder eines Siureadditions- 
salzes als potente Hemmstoffe der Exoenzyme von Pilzen. 

25 Beispiele pharmazeutisch akzeptabler salzbildender Sluren sind anorganische Siuren wie Salzsiure, Brom- 
wasserstoffsaure, Jodwasserstoffsaure, Schwefelsaure, Phosphorsaure oder Salpetersiure oder organische SSu- 
ren wie MalonsSure-, Oxalsaure, Gluconsaure, Camphersulfons§ure, Benzolsulfonsaure, Essigsiure, Prtjpionsau- 
re, p-Toluoisulfonsaure oder Salicylsaure. 
Die Verbindungen I weisen mindestens ein asymmetrisches C-Atom auf und k6nnen daher als Enantiomere 

30 und Diastereomere auftreten. Die Erfindung umfaBt sowohl die Verwendung der reinen Isomeren als auch von 
deren Gemischen. Gemische von Diastereomeren kdnnen nach gcbrauchlichen Methoden. z. B. durch selektive 
Kristallisation aus geeigneten L6sungsmitteln oder durch Chromatographie an Kieselgel oder Aluminiumoxid in 
die Komponenten aufgetrennt werden. 
Racemate konnen nach Qblichen Methoden in die Enantiomeren aufgetrennt werden. z. B. durch Salzbildung 

35 mit einer optisch aktiven Saure, Trennung der diastereomeren Salze und Freisetzung der reinen Enantiomeren 
mittels einer Base. Daruber hinaus lassen sich die Enantiomeren auch raittels Chromatographie an chiralen 
Phasen oder auf enzymatischem Wege trennen. 

Die Verbindungen der der Forme! I, ihre SSureadditionssalze und ihre physiologisch hydrolysierbaren Deriva- 
te sind wertvolle Arzneimittel. Sie wirken insbesondere antimikrobiell und eignen sich zur Vorbeugung gegen 

40 und Behandlung von Pilzinfektionen beim Menschen und bei verschiedenen Saugetierarten. 

Die Verbindungen sind in vitro sehr gut wirksam gegen Hautpilze, wie z. B. Trichophyton mentagrophytes, 
Microsporum canis, Epidermophyton floccosum; gegen Schimmelpilze, wie z. B. Aspergillus niger oder gegen 
Hefen, wie z. B. Candida albicans, C tropicalis, Torulopsis glabrata und Trichosporon cutaneum oder gegen 
Protozoen wie Trichomonas vaginalis oder T. fetus, oder auch gegen grampositive und gramnegative Bakterien. 

43 Auch in vivo, z. B. bei der experimentellen Nierencandidose der Maus, besiteen die Verbindungen nach oraler 
Oder parenteraler Anwendung einen sehr guten systemischen Effekt, z. R gegen Candida albicans. Hierbei wird 
von der Hefe Candida albicans insbesondere das Exoenzymsystem dcrgestalt beeinfluBt, dafl die PathogenitSt 
der Erreger deutlich absinkt Ebenso besteht ein sehr guter Effekt gegen verschiedene Erreger der Hautmyko- 
sen (z. B. Trichophyton mentagrophytes) am Meerschweinchen nach oraler, parenteraler oder lokaler Anwen- 

50 dung. 

Als Indikationsgebiete in der Humanmedizin konnen beispielsweise genannt werden: 
Dermatomykosen und Systemmykosen durch Trichophyton mentagrophytes und andere Trichophytonarten. 
Mikrosporenarten, Epidermophyton floccosum, und biphasische Pilze sowie Schimmelpilze hervorgenifen. Ins- 
besondere werden tiefe Mykosen, die durch Candida albicans hervorgerufen werden, gflnstig beeinfluBt, da 
55 hierbei ein Eindringen der Pilze in die Wirtszelle verhindert bzw. erschwert wird. 

Als Indikationsgebiete in derTiermedizIn konnen beispielsweise aufgefuhrt werden: 
Aile Dermatomykosen und Systemmykosen, insbesondere solche, die durch die oben genannten Erreger 
hervorgerufen werden. 

Zur vorliegenden Erfindung gehoren pharmazeutische Zubereitungen, die neben nicht toxischen, inerten 
60 pharmazeutisch geeigneten Tragerstoffen einen oder mehrere Wirkstoffe enthalten oder die aus einem oder 
mehreren erfindungsgemaB verwendeten Wirkstoffen bestehen sowie Verfahren zur Herstellung dieser Zube- 
reitungen. 

Unter nicht toxischen, inerten pharmazeutisch geeigneten Tragerstoffen sind feste, halbfeste oder flUssige 
VerdOnnungsmittel FQIIstoffe und Formuiierungshilfsmittei jeder An zu verstehen. 
65 Ein Hemmstoff fOr die unterschiedlichen Phospholipasen von Candida albicans muB im Patienten uberall dort 
in hinreichenden Konzentrationen vorliegen, wo der Pilz die Parenchyme besiedeln kann. Dieser Umstand setzt 
voraus, daB die entsprechenden Substanzen in einer Konzentration verabreicht werden mussen, die sich zuvor in 
Tierexperimenten als wirksam erwiesen hat 
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Bei den schweren Krankheitsbildern der tiefen Candidose befinden sich die Patienten meist in einem sehr 
schlechten Allgemeinzustand Hohes Fieber und weitere Erkrankungen sind haufig anzutreffca Bei den Dosie- 
rungsvorgaben muB zwischen der prophylaktischen Gabe und der Therapie im nachgewiesenen Infektionsfall 
unterschieden werden. Bei der Prophylaxe kann von einem besseren Allgemeinzustand der Patienten ausgegan- 
gen werden, der eine orale Verabreichung erm&glicht. Hierbei konnen Tabletten. Losungen, Gele oder Trocken- 5 
saft zum Einsatz kommen. Bei den Formen mit nachgewiesenen tiefen Candidosen muB oft davon ausgegangen 
werdea daQ eine geregelte orale Aufnahme der Wirkstoffe nicht immer gewahrleistei ist Hierfflr kommen dann 
parenterale Anwendungsformen in Frage. Im Ausnahmefall kann auch an eine subcutane Verabreichung ge- 
dacht werden. 

AIs Kandidaten fur eine Prophylaxe kommen in erster Linie immunkomprimierte Patienten in Frage, die durch 10 
entsprechende medikamentose Belastung oder durch korpereigene Immunprobleme in dieser Situation sind. 
Dies sind insbesondere Transplantationspatienten, Zuckerkranke und/oder adipdse Patienten, AIDS-Patienten, 
unter Chemotherapie stehende Patienten, Langzeitbeatmete usw. 

Die Verbindungen zeigen Hemmungen der Phospholipasc von Candida albicans, die weit unter den in vitro 
festgestellten minimalen inhibitorischen Konzentrationen der Wirkstoffe gegenOber Candida albicans liegen. ts 
Daher kann die Dosicrung im Regelfall unter derjenigen liegen, die f Or eine reine antimykotische Therapie nStig 
ware. 

Die Wirkung im Patienten beruht darauf, daO die Wirkstoffe bei den Candida Zellen, die sich in der Nahe der 
Parenchyme befinden. zwei unterschiedliche Effekte ausldst Zum einen wird die Adhasion der Hefezellen an die 
Kdrperzellen verhindert und zum anderen wird Candida albicans daran gehindert, die Korperzellen mit Keim- 20 
schiauchen zu penetrieren. Durch dieses duale Wirkungskonzept kann die Hefe ihre Pathogenitit nicht 2ur 
vollen Auspragung bringen. Allerdings mufi erwihnt werden, das Candida albicans auBer den Phospholipasen 
noch weitere Pathomechanismen wie z. B. die Protease besitzL In Anheftung an kdrpcreigene Zellen ist jedoch 
der primare Schritt zur Penetration. Da diese Anheftung durch Phospholipaseheramer verhindert wiixl, kSnnen 
die anderen Pathomechanismen nicht voll zur Geltung kommen. 25 

AIs Darreichungsformen kommen beispielsweise Tabletten. Dragees, Kapsein, Pillen, waBrige Losungen, 
Suspensionen und Emuisionen, gegebenenfalls sterile injizierbare Ldsungen, nichtwaflrige Emulsionen, Suspen- 
sionen und Losungen, Salben, Cremes, Pasten, Lotions, Sprays etc in Betracht 

Die prophylaktisch und therapeutisch wirksamen Verbindungen sollen in den oben aufgefuhrten pharmazeuti- 
schen Zubereitungen vorzugsweise in einer Konzentration von etwa 0,1 bis 99A vorzugsweise von etwa 04 bis 30 
95 Gew.-% der Gesamtmischung vorhanden sein. 

Die oben aufgefuhrten pharmazeutischen Zubereitungen konnen auBer den erfindungsgemaB verwendeten 
Wirkstoffen auch weitere pharmazeutische Wirkstoffe enthalten. 

Die Herstellung der oben aufgefuhrten pharmazeutischen Zubereitungen erfolgl in ublicher Weise nach 
bekannten Methoden. z. B. durch Mischen des Wirkstoffs oder der Wirkstoffe mit dem Tragerstoff oder den 35 
Tragerstoffen. 

Zur vorliegenden Erfindung gehdrt die Verwendung der erfindungsgemaDen Wirkstoffe sowie von pharma- 
zeutischen Zubereitungen, die einen oder mehrere crfindungsgemaBe Wirkstoffe enthalten. in der Human- und 
Veterinarmedizin zur Verhutung, Besserung und/oder Heilung der oben angefOhrten Erkrankungen. 

Die Wirkstoffe oder die pharmazeutischen Zubereitungen kOnnen lokal, oral, parenteral, intraperitoneal 40 
und/oder rectal appliziert werden. 

Im allgemeinen hat es sich sowohl in der Human- als auch in der Veterinarmedizin als vorteilhaft erwiesen, den 
oder die erfindungsgemaB verwendeten Wirkstoffe in Gesamtmengen von mindestens etwa 0,05. vorzugsweise 
0,1, insbesondere 0.5mg/kg Korpergewicht bis hdchstens etwa 200, vorzugsweise bis 100. insbesondere bis 
10 mg/kg ICOrpergewicht je 24 Stunden, gegebenenfalls in Form mehrerer Einzelgaben zur Erzielung der « 
gewOnschten Ergebnisse zu verabreichen. Die Gesamtmenge wird in I bis 8, vorzugsweise in 1 bis 3 Einzeldosen, 
bei tiefen Mykosen jedoch iiber wesentlich langere Zeitraume (bis zu 6 Wochen) verabreicht 

Es kann jedoch erforderlich sein, von den genannten Dosierungen abzuweichen, und zwar in Abhangigkeit 
von der Art und dem Kfirpergewicht des zu behandelnden Objekts, der Art und der Schwere der Erkrankung. 
der Art der Zubereitung und der Applikation des Arzneimittels sowie dem Zeitraum bzw. Intervall, innerhalb so 
welchem die Verabreichung erfolgt. So kann es in einigen Fallen ausreichend seia mit weniger als der oben 
genannten Menge Wirkstoff auszukommen. wahrend in anderen Fallen die oben angefuhrte Wirkstoffmenge 
uberschritten werden muB. Die Festlegung der jeweils erforderlichen optimalen Dosierung und Applikationsart 
der Wirkstoffe kann durch jeden Fachmann aufgrund seines Fachwissens leicht erfolgen. 

Die Verbindungen der Formel I sind auch als Biozide wirksant Sie zeichnen sich insbesondere durch ihre 55 
fungizide Wirksamkeit bei phytopathogenen Pilzen aus. Selbst bereits in das pflanzliche Gewebe eingedrungene 
pilzliche Krankheitserreger lassen sich erfolgreich bekampfen. Dies ist besonders wichtig und vorteilhaft bei 
solchen Pilzkrankheiten, die nach eingetretener Infektion mit den sonst Qbikhen Fungiziden nicht mchr wirksam 
bekampft werden konnen. Das Wirkungsspektrum der Verbindungen 1 erfaBt eine Vielzahl verschiedener 
phytopathogener Pilze, wie z. B. Piricularia oryzae, Plasmopara viticola. verschiedene Rostarten, vor allem aber so 
Venturia inaequalis, Cercospora beticola und echte Mehliaupilze im Obst-, Gemuse-, Getreide- und Zierpflan- 
zenbau. 

Die Verbindungen konnen als Spritzpulver. emulgierbare Konzentrate, verspruhbare Losungen, Staubemittel, 
Beizmittel. Dispersionen. Granulate oder Mikrogranulate in den ubiichen Zubereitungen angewendet werden. 

Unter Spritzpulvem werden in Wasser gleichmaBig dispergierbare Priparate verstanden, die neben dem 65 
Wirkstoff auBer gegebenenfalls einem Verdtinnungs- oder Inertstoff noch Netzmittel, z. B. polyoxethylierte 
Alkylphenole. polyoxethylierte Fettalkohole, Alkyl- oder Alkylphenylsulfonate und Dispergiermittel, z. B. lignin- 
sulfonsaures Natrium, 27-dinaphthylmethan-6^'-di-sulfonsaures Natrium, dibutylnaphthalinsulfonsaures Natri- 
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um Oder auch oleoylmethyltaurinsaures Natrium enthahen. Ihre Herstellung erfolgt in ublicher Weise, z. B. 
durch Mahlen und Vermischen der Komponenten. 

Emulgierbare Konzentrate iconnen z. B. durch Aufldsen des Wirkstoffes in einem inerten organischen L6- 
sungsmittel, z. B. Butanol, Cyclohexanon. Dimethylformamid, Xylol oder auch hdhersiedenden Aromaten oder 
5 Kohlenwasseretoffen unter Zusatz von einem oder mehreren Emulgatoren hergestellt werden. Bel flttssigen 
Wirkstoffcn kann der LOsungsmtttelanteil auch ganz oder tcilweise entfallen. Ab Emulgatoren kdnnen beispiels- 
weise verwendet werden: 

alkylarylsulfonsaure Calciumsalze, wie Ca-dodecylbenzolsuifonat, oder nicht ionische Emulgatoren wie FettsSu- 
repolyglykolester, Alkylarylpolyglykolether. Fettalkoholpolyglykolether. Propylenoxid- Ethylenoxid-Kondensa- 
10 tionsprodukte, Fettalkohol-Propylenoxid-Ethylenoxid-Kondensationsprodukte. Alkylpolyglykolether, Sorbitan- 
fettsaureester. Polyoxethylensorbitanfettsaureester oder Polyoxethylensorbitester. 

Staubemittel werden durch Vermahlen des Wirkstoffes mit fein verteilten. festen Stoffen, z. B. Talkum, 
naturiichen Tonen wie Kaolin, Bentonit. Pyrophillit oder Diatomeenerde erhalten. 

Granulate kdnnen entweder durch VerdOsen des Wirkstoffes auf adsorptionsfahiges, granuliertes Inertmateri- 
15 al hergestellt werden oder durch Aufbringen von Wirkstoffkonzentraten mittels Bindemitteln, z. B. Polyvinylal- 
kohol, polyacrylsaurem Natrium oder auch Mineralolen auf die Oberflache von Tragerstoffen wie Sand, Kaolinit 
Oder von granuliertem InertmateriaL Auch konnen geeignete Wirksioffe in der fur die Herstellung von Diinge- 
mittelgranulaten Oblichen Weise - gewQnschtenfalls in Mischung mit DOngemitteln, granuliert werden. 

In Sprilzpulvern betragt die Wirkstoffkonzentration 2.B. etwa 10-90 Gew.-%, der Rest zu 100 Gew.-% 
20 besteht aus Qblichen Formulierungsbestandteilen. Bei emulgierbaren Konzentraten kann die Wirkstoffkonzen- 
tration etwa 10-80 Gew.-% an Wirkstoff, bei versprOhbaren Ldsungen etwa 1-20 Gew,-% betragen. Bei 
Granulaten hangt der Wirkstoffgehalt zum Teil davon ab, ob die wirksame Vcrbindung flflssig oder fest vorliegt 
und welche Granulierhiifsmittel, FQIlstoffe usw. verwendet werden. 

Daneben enthalten die genannten Wirkstofformulierungen gegebenenfalls die jeweils Qblichen Haft-, Netz-, 
2S Dispergier-, Emulgier-, Penetrations-, LiJsungsmittel, Full- oder Trigerstoffe. 

Zur Anwendung werden die in handelsQblicher Form vorliegenden Konzentrate gegebenenfalls in (iblicher 
Weise verdOnnt, z.B. bei Spritzpulvem, emulgierbaren Konzentraten, Dispersionen und teilweise auch bei 
Mikrogranulaten mittels Wasser. Staubfftrmige und granulierte Zubereitungen sowie versprOhbare Ldsungen 
werden vor der Anwendung Oblicherweise nicht mehr mit weiteren inerten Stoffen verdQnnt 
30 Auch Mischungen oder Mischformulierungen mit anderen Wirksioffen. wie z. B. Insektiziden. Akariziden, 
Herbiziden, Dungemitteln. Wachstumsregulatoren oder weiteren Fungiziden sind gegebenenfalls mdglich, wo- 
bei u. U. auch synergistische Wirkungssteigerungen erzielt werden kfinnen. 

Im folgenden seien einige Formulieningsbeispiele angefOhrt: 

Ein Staubemittel wird erhalten. indem man 10 Gewichtsteile Wirkstoff und 90 Gewichtsteile Talkum als 
15 Inertstoff mischt und in einer SchlagmOhle zerkleinert 

Ein in Wasser leicht dispergierbares. benetzbares Pulver wird erhalten, indem man 25 Gewichtsteile Wirkstoff 
65 Gewichtsteile kaolinhaltigen Quarz als Inertstoff. 10 Gewichtsteile ligninsulfonsaures Kalium und 1 Ge- 
wichtsteil oleoylmethyltaurinsaures Natrium als Netz- und Dispergiermittel mischt und in einer Stiftmuhle 
mahlt. 

40 Ein in Wasser leicht dispergierbares Dispersionskonzentrat stellt man her, indem man 20 Gewichtsteile 
Wirkstoff mit 6 Gewichuteilen Alkylphenolpolyglykolether (Triton X 207), 3 Gewichtsteilen Isotridecanolpoiy- 
glykoiether (8 AeO) und 71 Gewichtsteilen paraffinischem MineralOl (Siedebereich z. B. ca. 255 bis uber 377'C) 
mischt und in einer Reibkugelmflhie auf eine Feinheit von unter 5 Mikron vermahlt. 
Ein emulgierbares Konzentrat laQt sich herstellen aus 15 Gewichtsteilen Wirkstoff, 75 Gewichtsteilen Cycloh- 
45 exanon als Losungsmittel und lOGewichtsteilen oxethyliertem Nonylphenol(10 AeO)aIs Emulgator. 

Als Beispiel fur die Hemmung der pathogenen Phase dimorpher Hcfezellcn werden Ergebnisse eines in-vitro- 
Enzymtests angefuhrt, in welchen die prozentuale Hemmung freigesetzter Exoenzyme. insbesondere freigeseU- 
ter Lysophospholipase (Phospholipase B)k als Mafi f flr die Wirksamkeit bestimmt wird 
Zur Feststellung der Enzymhemmung wurde eine Suspension von Candida albicans Blastokonidien (Stamm 
50 200/1 75), wobei die Keimdichte photometrisch auf eine Extinktion von 03 (500 nm) eingestellt war. mit PrSpara- 
tel5sung bzw. zur Kontrolle mit Usungsmittellesung vermischt, und zwar 

a) 100(11 Praparateldsung (Suspension) -l- 900|ilKeimsuspension 

b) 100(il L8sungsmittel 900 nl Keimsuspension 

55 

, Jewells 5 ^l der 30 min bei 21°C inkubierten Blastokonidiensuspension wurden auf eine Agarplatte (Sabou- 
rand Agar mit Zusatz von 8% Eigelb, 1 M NaCL 5 mN CaCb) aufgetropf t 
Die so beimpfte Platte wurde 3 Tage bei iT'C bebrfltet. 
Die Auswertung erfolgte derart. daB 

60 

1. der Durchmesser (mm) der Candida albicans-Kolonie (behandelt und unbehandelt) sowie 

2. der Gesamtdurchmesser von Kolonie und TMlbungshof, welcher durch Exoenzyme verursacht wurde 
(behandeh und unbehandelt) bestimmt wurde. 

65 Aus der Bestimmung des Quotienten von Praparate- und Kontrollgruppe ergab sich ein Wert, der als MaB fOr 
die Enzymaktivitat anzusehen war. 

Wie aus Tabelle 1 ersichtlich, hemmen die erfindungsgemaB verwendeten Verbindungen die freigeseuten 
Exoenzyme wesentlich starker als Propranolol 
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Tabelle 1 

Prozentuale Hemmung der freigcseuten Exoenzyme von Candida albicans in vitro 


Iration der Phos- 
(itm/ml) pholipase 



5 62,5 


CHj— C— NH— CHi— CH 

CH, CH,— 0 


1.3 

OH 

CH3-^ I 

N— CH,— CH 
CH,-/ I 


CH, 

I 

CH,— C— NH— CH, 


H,C HO— CH— CH,— 0 
COOH— COOH 



1.5 

CH, OH 
C H,0— C H,— C — NH — C H,— CH 


•HCI 


CH, 


CH, 

I 

0- 
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OCH, 


CH,— C — NH— CH, 
I I 
H,C HO— CH— CH,— 0- 


CH, 
\ 

CH— NH— CHj 
CHj HO— CH— CH,— O— ^^^^-^^ 
■HCl 


Konzen- % Hemmung 
tratioo der Phos- 
(|im/ml) pholipase 


CH— NH— CH, 
CH, HO— CH— CH,— 0— ^ V-NO, 


50 75 
10 25 


CH, 
\ 


CH-NH— CH, 


CH, HO— CH— CH,— 0-^ V-CI 


1.10 


CH, 
\ 

CH — CH, 

/ \ 
CH, CH— NH— CH, 

CH, HO— CH— CH,— 0— ^ 


•HCl 


10 75 35 
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Ml 

CH, 

\ 

CH — NH — CH, 

/ I 
CH, HO— CH— CH; 

HCI 


Konzen- % Hemmung 
tration der Phos- 
(|iin/ml) pholipase 


CI I 

0 — CHi— CH — CH,— NH — CHj 


100 100 
so 100 


CH,— C — NH — CHj 

CHjHO— CH— CHj— 0— ^ y 


50 100 
10 30 


CH,— CH,— NH — CHj 

HO— CH— CH,— 0 


SO 100 
10 33 


CH,— CH,— NH — CH, 

CH,0— CH— CH,— 0— <^^^^CH,— 
•HCI ~ ~ 


SO 86 
10 29 


OH 


1.16 

CH, CH, J T HCI 


100 100 
50 100 
10 SO 
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Konzen- % Hemmung 
iration der Phos- 
(lim/ml) pholipase 


1.22 

CHj CH, 

,0 \ / 
CH 

I 

CH, 

/ 

15 CHj 

0 OH CHj 

A/ \ I I 

CHi— CH— CHi— NH— C — CH, 
HCI CH, 


1.23 


OH CH, 
I / 
0 — CHj— CH— CHj— NH — CH 100 100 

(CHj),] \ 50 100 

\y HQ 


1.24 OH CH, 

I I 
0— CHi— CH— CH,— NH— CH, 100 100 

CH,-(CH,),I I 50 100 

' CH, 


Propranolol 100 30 

45 Als Beispiele fflr die systemische in vivo-Wirksamkeit der Verbindungen dient die systemisciie Candida 
albicans Infektion bei der Maus. 

Ziel dieser Methode ist es, den Effckt von Praparaten auf eine systemische Candida albicans Infektion zu 
ermitteln. Die Infektion f0hrtinnerhalbvon2-4Tagen zumTodderTiere. 
Besclireibung der Methode: Albino Miuse (NMRI. MSnnciien, 15-20 g Korpergewicht) werden intravends 
50 mit Candida albicans Hefezellen infizien (Stamm 200/175), die frisch auf Malzagar vorkuitiviert wurden und in 
physiologischer Kochsalzlosung suspendiert wurden. Die Infektionsdosis, die in dem angegebenen Zeitrahmen 
zur Lethalitat fuhrt, wurde photometrisch eingestellt und enthielt eine Million Hefezellen pro Maus. 

Die zu prUfenden Verbindungen werden entweder alleine oder in Kombination mit einem Standarxlantimyko- 
tikum verabreichL Im durchgefahrten Test wurde ein Kombinationspraparal verwendet, wobei als Standardan- 
55 timykotikum Fiuconazol (Fa. Pfizer) diente. Applikationswege sind je nach Substanzgruppe unterschiedlich 
wobei der oralen Apllikation der Vorzug gegeben wird. Die M^use werden 4 Wochen beobachtet, die Mortalitit 
wird taglich registriert, und die Oberlebenszeit der einzelnen Gruppen werden gemittelt und untereinander 
verglichen. GruppengroBe betrigt durchschnittlich 1 0 Tiere. 
Der Vergleich der Mittelwerte geschieht mit dem Students! Test 
60 Wie Tabelle 2 zeigt, veriangert sich beispielsweise bei Gabe von Verbindung 1.16 (14 x 50 mg/kg p. o. 1 x 
taghch) die Oberlebenszeit von mit Candida infizierten Mausen \m 65% (Die Oberlebenszeit der mittels 
Ruconazol-Monoiherapie behandelten Tiere wurde als 100 definiert. worauf sich fflr die Kombinationstheraoie 
165ergaben> 
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Tabelle2 

Oberlebenszeiten von mit Candida inflzierten Mausen bei Kombinationstherapie mit Huconazol 


Verbindung Oberlebenszeit(bez.auf 5 
FluconazoU100%) 

Ruconazol 100% 

Fluconazol + Verbd. 1,7 127% 

Fluconazol+Verbdl^ 131% "> 

Fluconazo!+ Verbd 1,10 149% 

Ruconazol-l- Verbd. 1,16 165% 


Dosierungen: ,5 
Fluconazol jeweils 8 X p. 0. 50 mg/kg/Tag 
B-Hydroxy-ethylamin jeweils 14 x p. o.50 mg/kg/Tag 

Die pilzabtdtende. antimykotische Wirksamkeit der Verbindungen wurde an einigen Beispielen (s. Tabelle 3) 
anhand der prozentualen Abtatung von Trichophyton mentagrophytes in vitro verifizicrt (Standardpraparat » 
Rilopirox als Vergleichssubstanz). 

Tabelle 3 


Verbindung 

80 

40 

20 

10 

5 

23 

1,1 

100 

100 

99.8 

99,4 

98,7 

803 

U 

100 

100 

100 

100 

98,7 

923 

1,3 

100 

100 

99.8 

983 

74,9 

52,7 

1,17 

100 

100 

100 

993 

87.1 

73.4 

1,18 

100 

100 

100 

100 

95,7 

793 

Rilopirox 

100 

100 

100 

100 

96.2 

94,1 


25 


30 


(Werte in %• Abtotung von Trichophyton menugrophytes nach 14 h in aqua dest) 


PatentansprOche 
1. Verwendung einer Verbindung der Forme! I 


R(4) 0R(1) R(2) 

I / 
X — CHi— CH— CH,N 0) 

R(5) R(6) R(3) 

und ihrer Saize mit pharmazeutisdt akzeptablen Sauren zur Herstellung eines Medikaments zum Behan- 
dein von Pilzerkrankungen, 

in welchen Verbindungen bedeuten : 5q 
R(l) H, (C,-C,o)-Alkyl( geradkettig oder verzweigt), (C2-C,o)-Alkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), Benzyl (unsubstituiert oder ein- oder mehrfach substituiert durch F, CI, Br, CF3, 
(Ci -C4)- Alky! (geradkettig oder verzvireigt), OCH3. 0-Phenyl oder Phenyl) 

^2) H, (Ci -Cio)-Alkyl (geradkettig oder verzweigt), (C3-Cio>AIkcnyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), (Cj-CioVCycloalkyI, Phenyl-(Ci -C6)-Alkyl (geradkettig oder verzweigt), Phe- 55 
nyKCz-CeVAIkenyl (geradkettig oder verzweigt, ein- oder zweifach ungesattigt), DiphenyHQ -Q)-Alkyl 
(geradkettig oder verzweigt), Phenyl, wobei das Phenylsystem unsubstituiert oder ein- oder mehrfach 
substituiert ist durch Substituenten aus der Gruppe F, Ci, Br. (Ci -C4)-Alkyl (geradkettig oder verzweigt), 
(C3-C8)-CycIoalkyI, OH, SH, (Ci-Cio)-Akoxy (geradkettig oder verzweigt)i Phenyl, Benzyl, Phenethyl, 
Thiophenyl, CnFjn + 1 mit n - 1 -6), j5 
R(3) wie R(2) definiert ist, wobei R(2) und R(3) jeweils gleiche oder verschiedene Bedeutung aufweisen, 
Oder 

R(2) mit R(3) eine Kette -(CH2)m- mit m gleich 4-6 bildet, in welcher eine CHrGruppe durch Sauerstoff, 
Schwefel oder Stickstoff ersetzt sein kann, wobei N als weiteren Bindungspartner ein H-Atom, eine CH3, 
Phenyl-, Benzyl oder Phenethylgruppe tragi, ^5 
und 

R(4) H. (Ci -Ci5)-Alkyl (geradkettig oder verzweigt), (C2-Cis)-Alkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), (C3-C2o)-Cycloalkyl [mono-, bi- oder multicyclisch, unsubstituiert oder ein- 

13 
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Oder zweifach mit (C)-C4)-Alkyl (geradkettig oder verzweigt), (Ci-C4)-Alkoxy (geradketiig oder ver- 
zweigt), CnFin+i (mit n gleich 1-4), F, CI, Br, OH substituiert], Y-(C|-Ci5)-Alkyl (geradkettig oder 
verzweigt), Y-(C2-Ci5)-Alkenyl (geradkettig oder verzweigt. ein- oder mehrfach ungesattigt), 
Y-(C3 - C2o)-Cycloalkyl (mono-, bi- oder multicydisch, unsubstituiert oder wie oben angegeben substituiert). 
Phenyl Y-Phenyl, Phenyl-(C,-C2)-Alkyl. Biphenylyl), F, CI, Br, I, CnFa+i (mit n gleich 1-8)^ CCIj. YH. 
NaphthyL CN. NOj, mit Y gleich Sauerstoff oder Schwefel 
und 

R(5) wie R(4) definiert, wobei R(4) und R(5) gleich oder verschieden sind, 
und 

R(4) mit R(5), fur den Fall, daB die Substituenten an benachbarten Positioncn am Phenylring gebunden sind, 

gemeinsam eine (CH2)p-Kette mit p gleich 3 oder 4 bilden konnen, 

und 

R(6) H, (Ci-Cis)-Alkyl (geradkettig oder verzweigt), (C2-Cio)-Alkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), Y-(C,-Ci5)-Alkyl (geradkettig oder verzweigt), Y-(C2-Ci5)-Alkenyl (gerad- 
kettig Oder verzweigt, ein- oder mehrfach ungesattigt), Phenyl, Y-Phenyl. Benzyl. Biphenylyl. F, CI, Br, I. 
C„F2n+ 1 (mit n gleich 1 -8). CCI3. Naphthyl, YH 
Y" Sauerstoff, Schwefel 
X - Sauerstoff, Schwefel, SO, SO2, 
und ihre Saize mit pharmazeutisch akzeptablen Sauren. 

2. Verwendung von Verbindungen I nach Anspruch 1, in denen bedeuten: 

R(l) H, {Ci-C8)-Alkyl( geradkettig oder verzweigt), (C3-C,o)^AIkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), Benzyl (unsubstituiert oder einfach oder zweifach substituiert durch F, CI, CF3, 
(Ci -C()-Alkyl (geradkettig Oder verzweigt), OCH3. 

R(2) H, (Ci -CjhAlkyI (geradkettig oder verzweigt). (C3-Cio)-Alkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), Phenyl-(Ci -C«>-Alkyl (geradkettig oder verzweigt); Diphenyl-(Ci-C6)-Alkyl 
(geradkettig oder verzweigt), Phenyl, wobei das Phenylsystem unsubstituiert ist oder ein- oder zweifach 
substituiert ist durch Substituenten aus der Gruppe OH. F. CI. Br, (Ci -C4)-Alkyl (geradkettig oder ver- 
zweigt), (Ci - Ci)- Akoxy (geradkettig oder verzweigt). Phenyl. Benzyl. Phenethyl. 
R(3) wie R(2) definiert ist, wobei R(2) und R(3) jeweils glciche oder verschiedene Bedeutung aufweisen, 
Oder 

R(2) mit R(3) eine Kette (CHj)™- mit m gleich 4-6 bildet, in welcher eine CH2-Gruppe durch ein Sauerstoff 
Oder Stickstoff-Atom ersetzt sein kann, wobei N als weiteren Bindungspartner ein H-Atom, eine CH3. 
Phenyl-, Benzyl oder Phenethylgruppe trSgt, 
und 

R(4) H, (Ci -Ci5)-Alkyl (geradkettig oder verzweigt). (C2-C,$> Alkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), (C3-Ci5)-Cycloalkyl [mono-, bi- oder multicydisch, unsubstituiert oder einfach 
mit (Ci-C4)-Alkyl (geradkettig oder verzweigt), (Ci-C^-Alkoxy (geradkettig oder verTweigt), substitu- 
iert], Y-(Ci - Cio)-Alkyl (geradkettig oder verzweigt^ Y-(C2-C,o)-Alkenyl (geradkettig oder verzweigt, ein- 
oder mehrfach ungesfittigt^ Y-(Cj-Ci5Kycloalkyl (mono-, bi- oder multicydisch, unsubstituiert oder wie 
oben angegeben substituiert)^ Phenyl, Y-Phenyl. Phenyl-<C,-C2>-Alkyl, Biphenylyl), F. CI. CbFj„+i (mit n 
gleich 1 -4), CQj, Naphthyl, CN, mit Y gleich Sauerstoff oder Schwefel 
und 

^5) wie R(4) definiert, wobei R(4) und R(5) gleich oder verschieden sind, 
und 

R(4) mit R(5), fur den Fall, daB die Substituenten an benachbarten Positionen am Phenylring gebunden sind. 

gemeinsam eine (CH2)p-Kette mit p = 3 oder 4 bilden kdnnen, 

und 

R(6) H, (C|-Cio)-Alkyl (geradkettig oder verzweigt), Y-(Ci-Cio)-Alkyl (geradkettig oder verzweigt), 
Y-(C2-Cio)- Alkenyl (geradkettig oder verzweigt, ein- oder mehrfach ungesattigt). Phenyl, Benzyl. Bipheny- 
lyl, F,C1, Br, C„F2„+, 
Y= Sauerstoff, Schwefd 
X= Sauerstoff, Schwefel. 

3. Verwendung von Verbindungen I nach Anspruch 1, in denen bedeuten: 

R(l) H, (Ci -C8)-Alkyl (geradkettig oder verzweigt); Benzyl (unsubstituiert oder ein- oder zweifach substi- 
tuiert durch F, CI, CFj, (Ci - Ci)- AlkyI (geradkettig oder verzweigt), OCH3, 

R(2) H, (Ci -C«)-Alkyl (geradkettig oder verzweigt), (Cs-Co)- Alkenyl (geradkettig oder verzweigt, ein- 
oder zweifach ungesattigt), Phenyl-(C,-C6)-Alkyl (geradkettig oder verzweigt); Diphenyl-(C, -C8)-Alkyl 
(geradkettig oder verzweigt). Phenyl, wobd das Phenylsystem unsubstituiert oder ein- oder zwdfach 
substituiert ist durch Substituenten aus der Gruppe OH, F. CI, Br. (Ci-C4)-Alkyl (geradkettig oder ver- 
zweigt), (C| -C4)-Alkoxy (geradkettig oder verzweigt^ Phenyl. Benzyl, 
R(3)H 
oder 

R(2) gemeinsam mit R(3) one Kette -(CH?)™- mit m gleich 4-5 bildet, in welcher eine CH2-Gruppe 
durch ein Sauerstoff- oder N-Atom erseUt sdn kann, wobd N als weiteren Bindungspartner ein H-Atom, 
eine CH3, Phenyl-, Benzyl oder Phenethylgruppe tragt, 

und 

R(4) H, (Ci -C,o)-Alkyl (geradkettig oder verzweigt), (C2-Cio)-Alkenyl (geradkettig oder verzweigt. dn- 
oder mehrfach ungesattigt). (C3-Cis)-CycIoalkyl [mono-, bi- oder multicydisch (wie z. B. Norbomyl, Ada- 
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mantyl, DecahydronaphthaUnyl, Y-{Ci-Cio)-Alkyl (geradkettig oder veraweigt), Y-(C2-C,o)-Alkenyl (ge- 
radkettig oder verzweigt, ein- oder mehrfach ungesSttigt)t Y-(C3-CisK:ycloaIkyl (mono-, bi- oder multicy- 
clisch^ Phenyl, Y-Phenyl. Benzyl. Bisphenylyl. F. CI. C„F2„+ 1 (mit n gleich 1 -4). CCI3. Naphthyl, CN, mit Y 
gleich Sauerstoff Oder Schwefel, 
und 

R(5) wie R(4) definiert, wobei R{4) und R(5) gleich oder verschieden sind, 
und 

m H, (C, -C4)-Alkyl (geradkettig oder verzweigt), Y-{Ci-C4)-AlkyI (geradkettig oder verzweigt)^ F. CL 

CFj 

Y = Sauerstoff, Schwefel 
X= Sauerstoff. 

4. Verwendung von Verbindungen I nach Anspruch 1 . bei denen die Substituenten bedeuten 
R(1)H. Benzyl, 

R(2) H, (C,-Ca)-Alkyl (geradkettig oder verzweigt), Phenyl-(C,-C4)-Alkyi (geradkettig oder verzweigt). 
wobei das Phenylsystem unsubstituiert oder einfach substituiert ist durch F. Ci,(Ci-C4)-Alkyl (geradkettig 
Oder verzweigt)i (d -C4)- Alkoxy (geradkettig oder verzweigt)^ 
R(3)H. 

und 

R(4) H,(Ci-C,o>Alkyl (geradkettig oder verzweigt), (C2-Cio)-Alkenyi (geradkettig oder verzweigt, ein- 
oder mehrfach ungesattigt), (C3-C,s)-Cycloaikyi [mono-, bi- oder multicyclisch] Y-(Ci -Cio)-Alkyl (gerad- 
kettig Oder verzweigt), Y-(C3-C,5>Cycloaikyl (mono-, bi- oder multicyclisch), Phenyl. Y-Phenyl. Benzyl, 
Biphenylyl, F,C1,C„F2„+, (mit n - 1 - 4), mit Y gleich Sauerstoff 
und 

R(5) H, (C-Q-Alkyl (geradkettig oder verzweigt)^ (C2-C6)-Alkenyl (geradkettig oder verzweigt, ein- 

oder mehrfach ungesattigt), (C3-Cg)<:ycIoalkyl Y-(Ci-C6)-Alkyl (geradkettig oder verzweigtl 

Y-(C3-C6)-Cycloalkyl,Phenyl,Y-Phenyl,Benzyl.F.CI,CF3 

mit Y gleich Sauerstoff und X gleich Sauerstoff, 

R(6)H 

und ihre Saize mit pharmazeutisch akzeptablen Sauren. 

5. Verwendung einer Verbindung I nach Anspruch 1 zur Prophylaxe von Pilzerkrankungen. 
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2003-835650/78 B03(B02) WARN 2002.03.28 
WARNER LAMBERT CO LLC *EP I348701-AI 

2002.03.28 2002-290788(+2002EP-290788) (2003.10.01) C07D 

277/42, A61K 31/426, C07D 417/04, A61K 31/427 
New (2,4-disubstituted-thiazol-S-yl)amine compounds useful for 
treating diseases e.g. osteoarthritis, multiple sclerosis, osteoporosis, 
asthma, cancer and graft rejection (Eng) 
C2003-23S032 R(AL AT BE CH CY DE DK ES FI FR GB GR IE IT U 
LT LU LV MC MK NL PT RO SE SI TR) 
Addnl. Dala: VERGNE F, BERNARDELLl P, LORTHIOIS E, DUCROT F 

B(6-H, 7-Fl. 14-Cl. 14-C3. I4-C9A. I4-n7A U-F.IO 1 

14-GlB. 14-G2A. 14-G2C.I4-G2n 14-Hl, M-Jl, 14-Kl 14-Nl 14- 

N4. 14-Nll. 14-Sl) .11 

(1) 

R.. =H or (aiyl)l-6C alkyl; 

Rit. = (hetero)cycloalkyl, or (hetero)aryl (all optionally substituted by 
halo, trifluoromethyl, nitro, cyano, 0x0, -NR4RV -CO2R4, - 
CGNR4R5, -OR4, -S(0)JU, -S(0)„R4R5. tetrazolyl or 1-6C 
alkyl (optionally mono- - tri-substituted by -OR4, -NR4R3 or - 
C0:R4)); 

n and m =0-2; 

R^andRs =Hor-X,R.; 

Xi and X2 = single bond or 1-6C alkylene; 

lEPn4S!7ni-A4. 

NOVELTY 

(2,4-Disub,stituted-thiazol-5-yl)amine compounds (I), their 
racemic forms, isomers, N-oxides, and their acidic or basic .salt forms 
are new. 

DETAILED DESCRIPTION 

(2,4-Disubstituted-thiazol-5-yl)amine compounds of formula (I), 
their racemic forms, isomers, N-oxides, and their acidic or basic .salt 
forms are new. 


R. = 1 -6C alkyi, (hetero)cycloalkyl or (hetero)aryl: 

Ri = 1 -6C alkyI, 2-6C aikenyl 2-6C alkynyl, aryl or cycloalkyi; 

R3_= (hetero)cycloalkyl or (hetero)aQ;l (all oprionally subsiimted by 
halogen, nitro, cyano, trifluoromethvl. oxo. 1-6C alkvl. -OYU. - 
NRsRt, -CORe, -CO2R6, -CONHOH, -CONRsR?. -S(0);;K'. - 
S(0)„-NR6R7, -NR6COR7. -NR6SO2R7, -N(S02R,)2, -NRs-CO- 
NR7R8 or tetrazolyl; 

Is. and R, =Hor-X2Rb; 

Rb = 1 -6C alkyl, (hetero)cycloalkYl or (hetero)arYl (all optionally 
mono- - tri-suhsrinited hyOH. l-firalkoxy, 1-fir alVyl aminn, 
mono-l-6c alkylamino, di-l-6C alkylamino, carboxy, 1-6C 

alkoxycarbonyl or benzyl; and 
Rs =Horl-6CalkyL 

The aryl is an aromatic monocyclic or bicyclic system containing 5- 
iOC; in the bicyclic ring sy.stem, one of the rings is aromatic and the 
other ring is optionally aromatic or partially hydrogenated and when 
the second ring is partially hydrogenated, then the ring is optionally 
mono- or di-substituted by 0x0. The heteroaryl is the aryl group in 
which 1 - 4 carbon atoms are replaced by 1 - 4 heteroaloms selected 
from 0, S and N. The cycloalkyi is a monocyclic or polycyclic system 
containing 3 • KXT and is saturated or partially unsaturated but without 
aromatic character and in the polycyclic system, each cycle could be 

fused together or formed a link. The heterocycloalkyl is the cycloalkyi 
group in which I - 4 carbon atoms are replaced by 1 - 4 heteroatoms 
selected from 0,S or N. 

An INDEPENDENT CLAIM is included for preparation of (I). 
ACTIVITY 

Immuno.suppressive; Antiinflammatory; Respiratory-Gen.; CNS- 
Gen.; Antiallergic; Gastrointestinal-Gen.; Analgesic; Osteopathic; 
Neuroprotective; Antiasthmatic; Cytostatic; Anti-HlV; Antiarthritic. 

MECHANISM OF ACTION 

Phosphodiesterase-7 (PDE-7) inhibitor. 
(I) were tested for inhibition of cyclic nucleotide phosphodiesterase 7, 
as given in W.J.Thompson et al. 1979, Advances in Cyclic Nucleotide 
Research, Vol. 10:69 - 92, ed.G.Brookeretal. Raven Press, NY. They 
showed IC50 value of 0.02 - 100 micro M. No results for specific 
compounds are given. 

USE 

For the treatment of a disease including T-cell related disea.se, 
autoimmune disease, inflammatory disease, respiratory disease, CNS 

IEP 1348701-A+/1 
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disease, allergic diseases, endocrine or exocrine pancreas disea.se, 
gastrointestinal diseases, visceral pain, inflammatory bowel disease, 
osteoarthritis, multiple sclerosis, osteoporosis, chronic obstructive 
pulmonary disease (COPD), allergic rhinitis, asthma, cancer, acquired 
immune deficiency syndrome (AIDS) and graft rejection (claimed). 

ADVANTAGE 

The compounds are active at very low concentrations. 

SPECinC COMPOUNDS 

ADMINISTRATION 

4 Compounds (I) are specifically claimed, e.g. 7-15- 
(cyclohexylamino)-4-methyl- 1 ,3-thiazol-2-yl |quinazoline-4-amine 
(la). 

B^ST AVAil ABI P nrw»^^ 

The compounds, in a dosage of 1 mg - 1 g per day. can be 
administered orally, parenterally (including intravenously, 
mtramuscularly or subcutaneously), per- or trans-cutaneously, 
intravaginally, reclally, nasally, perlingually, buccally, ocularly or by 
respiratory route. 

EXAMPLE 

To a solution of 4-oxo-3,4-dihydro-quinazoline-7-carboxylic acid 
in tctrahydrofuran (THF) was added M'-carbonyldiimidazole (1.2 
IeP 1348701-A+/2 
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equivalents) and the mixture was stirred for 30 minutes. The (S)-L- 

alanine tert-butyl ester was added and the mixture was stirred for 24 

hours. The solvent was removed and the residue was worked up to 

obtain tert-butyl(2S)-2- ( ((4-oxo-3,4-dihydroquinazolin-7- 

yl)carbonyllamino)propanoate (A). 

(A) was added to a soluiion of 5% trilluoroaceiic acid in 

dichloromethane and the mixture was stirred for 3 hours, followed by 

a work-up to obtain (2S)-2-{ [(4-oxo-3,4-dihydroquina2olin-7- 

yl)carb()nyl]amino}propanoic acid (Al). 

To a solution of (A 1 ) i n THF, 1 , 1 '-carbony Idiimidazole ( 1 .2 

equivalents) was added and the mixture was stiired for 30 minutes. 

Then the cyclohexylamine was added and the mixture was stirred for 

24 hours, followed by a work-up to obtain N-l{lS)-2- 

(cyclohexylamino)-l-methyI-2-oxoethyl]-4-oxo-3,4- 

dihyro<)uinazoline-7-carboxamide(A2). 

To a solution of (A2) in pyridine was added Lawesson's reagent and 
the mixture was heated to 1(X)°C for 6 hours. After cooling to room 
temperature, saturated aqueous sodium hydrogen carbonate solution 
was added to the reaction mixture and the product was worked up to 
obtain 7-f5-(cyclohexylamino)-4-methyl- 1 ,3-thiazol-2-yllquinazoline- 
4(3H)thione(A3). 

To a stirring solution of (A3) and potassium carbonate ( 1 .2 

equivalents) in methanol was added CHJ. After 30 minutes, the 

solvent was removed to obtain N-cyclohexyl4-methyl-2-f4- 

(methylfhio)quinazolin-7-yl]- 1 ,3-thiazol-5-amine (A4). 

A solution of (A4) in saturated butanolic ammonia was sealed in steel 

bomb and heated at IOO°C for 2 days. The solvent was removed and 

the residue was purified to obtain 7-[5-(cyclohexylainino)-4-methyl- 

l,3-thiazol-2-yllquinazohne-4-aniune(Ia). 

DEFINITIONS 

Preferred Definitions: 
Ru =H; 

Rib = cyclohexyl group (optionally mono-substituted by OH) or 

phenyl (opiionaUy mono-substituted by tetrazolyl or -C02R4)' 
R4 =Horl-6Calkyl; 
R2 = methyl; 

Rj =quinoxalinyl, lH-quinazolinyl,3H-quinazoiinyl-4-one, IH- 
quinazo!inyl-2,4-dione (all optionally mono- tii-substituted by 
halo, I-6C alkyl,OR6orNR«R7); 

X2 = single bond; 

Rb = l-5Calkyl (optionally monosubstituted by OH, l-6Calkoxy, 
amino, mono- 1 -6C alkylamino or di-1 -6C alkylamino. 

IEP 1348701-A+/3 
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TECHNOLOGY FOCUS 

Organic Chemistry - Preparation (Claimed): Preparation of (I) 
involves: 

(1) coupling a carboxylic acid of formula R3-C(=0)QH with an amine 
of formula ProtO-C(=0)-CHR2)-NH2 under peptidic coupling 
conditions to give a coupled product of formula R3-C(=0)-NH- 
CH(C02Prot)-R2; 

(2) deprotecting the coupled product by treatment with an acid or base 
to give a free carboxylic acid compound of formula R3-C(=0)-NH- 
CH(CO:H)-Rj (V); 

(3) reacting (V) with a primary amine of formula Rib-NH, under 
peptidic coupling conditions in the presence of a coupling agent to 
give a couple product of formula R3-C(=0)-NH-CH(R2)-C{=0)- 
NH(R,b)(VI): 

(4) treating (VI) with Lawesson's reagent in basic medium to give (I) 
(in which R,. is H); 

(5) treating (I) (in which Ri. is H) with R*i.-Li to give(I) (in which Ri. 
is R'l,) optionally under alkaline medium; 

(6) purifying (I) (in which Ri. is H or R'l.) by a conventional purifying 

technique; and 

(7) separating into their respective isomers, followed by converting 

into their salts with acid or base or into N-oxide. 
Prot = protective group of carboxylic acid group; 
R'l. =(aiyl)l-6Calkyl; 
V = leaving group! 
(20pp8014DwgNo.a«)) 
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2003-835642/78 B03 (B02) WARN 2002.03.28 
WARNER LAMBERT CO LLC *EP 1348433-Al 

2002.03.28 2002-290787(+2002EP-290787) (2003.10.01) A61K 

31/426, 31/427, A6IP 37/00, C07D 277/42. 417/04 
New lhiazol-2-yl-iinine compounds useful as phosphodiesterase-? 
inhibitors for treating e.g. osteoarthritis, multiple sclerosis, 
osteoporosis, asthma, cancer and graft rejection (Eng) 
C2003-235024 R{AL AT BE CH CY DE DK ES FI FR GB GR IE IT LI 
LT LU LV MC MK NL PT RO SE SI TR) 
Addnl, Data: VERGNE F, BERNARDELLI P, LORTHIOIS E, DUCROT F 

B(7-F1. 14-A2BI. 14-Cl. 14-C3. I4-C9A l4-n7A M- 1 

ElO. 14-ElOC. 14-GlB. 14-G2A. 14-G2C. 14-G2D. 14-Hl 14-J] 14- 

Kl. 14-KlA. 14-N4. 14-N13. 14-Sl) .11 ' 

(1) 

Ri = (hetero)cycloalkyl or (hetero)aryl (all optionally substituted by 
halogen, trifluoromethyl, nilro, cyano, 0x0, -NR4R'i, -C02R^, - 
CONR4R5, -OR,, -S(0)„R4, -S(0)JlJl5. tetrazolyl or 1-6C alkyl 
(optionally mono- - tri-substituted by -OR4, -NR4RS or -COaR))); 

n, m = 0-2; 

Ri,R5 =Hor-X,R.; 

Rj = I-6C alkyl, 2-6C alkenyl, 2-6C alkynyl, aryl or cycloalkyl; 
Xi, X2 = single bond or 1-6C alkylene; 

iEP 1348433-A+ 

NOVELTY 

Thiazol-2-yl-imine compounds (I), their racemic forms, isomers, 
N-oxides, and their acidic or basic salt form.s are new. 

DETAILED DESCRIPTION 

Thiazol-2-yI-imine compounds of formula (I), their racemic 
forms, isomers, N-oxides, and their acidic or basic salt forms are new; 


R, = 1-6C alkyi, (hetero)cycloalkyl or (hetero)aryl; 

R3 = (heter())cycloaikyl or (hetero)aryl (all optionally substituted by 
halo, nitro, cyano, trifluoromethyl, 0x0, 1-6C alkyl, -ORe, - 
NR6R7. -COKs. -CO2R6, -CONHOH, -CONR^Rt. ^0)JU, - 
S(0)„-NR6R7, -NR6COR7, -NR6SO2R7, -N(S02R7)2, -NRs-CO- 
NR7RS or tetrazolyl; 
JSt,R7 = Hor-X2Rb; 

Rb = 1-6C alkvl"^etero)cYcloalkYl, or (hetero)aryl (all optionaUy 
mono- - tri-substituted bv OH. I-6C alkoxv, 1-6C alkvl. amino. 
mono-l-6c alkylamino, di- 1-6C alkylamino, carbo.xy, 1-6C 
alkoxycarbonyl or benzyl; 

R8 = H or I-6C alkyl. 

The aryl is an aromatic monocyclic or bicyclic system containing 5- 

lOC and in the bicyclic ring system, one of the ring is aromatic and 

the other ring is optionally aromatic or partially hydrogenated and 

when the second ring is partially hydrogenated, dien the ring is 

optionally mono- or di-substituted by 0x0. 

The heteroaryl is the aryl group in which 1-4 carbon atoms are 

replaced by 1-4 heteroatonis selected from 0, S or N. 

The cycloalkyl is a monocyclic or polycyclic sy.stem containing 3- IOC 

and is saturated or partially unsaturated but without aromatic character 

and in the polycyclic system, each cycle could be fused together or 

formed a link. 

The heterocycloalkyi i.s the cycloalkyl group in which 1-4 carbon 
atoms are replaced by 1-4 heteroatoms selected from 0, S and N. 
An INDEPENDENT CLAIM is included for preparation of (t). 

ACTIVITY 

Immunosuppressive; Antiinflammatory; Respiratory -Gen.; CNS- 
Gen.; Antiallergic; Gastrointestinal-Gen.; Analgesic; Osleopatlic; 
Neuroprotective; Antiasthmatic; Cytostatic: Anti-HlV; Antiarthritic. 

MECHANISM OF ACTION 

Phosphodiesterase-? (PDE-7) inhibitor. 
The compounds (I) were tested to inhibit cyclic nucleotide 
phosphodiesterase 7 as given in W.J.Thorapson et al. 1979, Advances 
in Cyclic Nucleotide Research, Vol. 10:69 - 92, ed. G.Brooker et al. 
Raven Press, NY and showed IC50 value of 0.02-100 micro M. 
No results for specific compounds are given. 

USE 

(I) Are used for the treatment of a disease (e.g. T-cell related 
disease, autoimmune disease, inflammatory disease, respiratory 

IEP1348433-A+/1 
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disease, CNS disea.se, allergic diseases, endocrine or exocrine 
pancreas disease, gastrointestinal diseases, visceral pain, inflammatory 
bowel disea.se, osteoarthritLs, multiple sclerosis, osteoporosis, 
osteoarthritis, multiple sclerosis, chronic obsffuctive pulmonary 
disease (COPD), allergic rhinitis, asthma, cancer, acquired immune 
deficiency syndrome (AIDS) and graft rejection (claimed). 

ADVANTAGE 

The compounds (I) are selective PDE-7 inhibitors and are active 
at very low concentrations. 

SPECIFIC COMPOUNDS 

4 Compounds are specifically claimed as (I), i.e. N-(4-[(2Z)-2- 
(cyclohexylimino)-3-methyl-2,3-dihydro- 1 ,3-thiazol-5- 
ylJphenyl)acetamide,N-{4-|(2Z)-2-l(3-hydroxycyclohexyl)imino.|-3- 
methyl-2,3-dihydro- 1 ,3-thiazol-5-yl]phenyl jacetamide, 7-f(2Z)-2- 
{cyclohexylamino)-3-methyl-2.3-dihydro-l,3-thiazol-5-yllquina2oline- 
4-amine (la) and 7-{(2Z)-2-[(3-hydroxycyclohexyl)imino]-3-methyl- 
2,3-dihydro-I,3-thiazol-5-yllquinazoline-4-amine. 

■(la) 

ADMINISTRATION 

(0 Are administered orally, parenterally (including intravenously, 
intramuscularly or subcutaneously), per- or trans-cutaneously, 
intravaginally, rectally, nasally, perlingually, buccally, ocularly or by 
respiratory route, at a dosage of 1 mg - 1 g per day. 

EXAMPLE 

IeP I348433-A+/2 
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A solution of bromo-{4-oxo-3,4-ciihydro-quinazolin-7- 
yl)aceialdehyde and N-cyclohexylthiourea in dimethylformamide was 
heated at 70 °C for 5- 1 2 hours. The mixture was quenched with 10% 
dimethylamine in ethanol and the solvent was removed, the crude was 
purified to obtain 7-r2-(cyclohexylamino)-l,3-thiazol-5-yl|quinazoIin- 
4(3H)-one (A). 

To a solution of (A) in anhydrous dioxane, methyltritluoromethane 
sulfonate {1.1 equivalents) was added. The resulting mixture was 
stirred for 24 hours. Triethylamine (2 equivalents) was added, then the 
mixture was concentrated. The residue was purified to obtain 7-[{2Z)- 
2-(cyclohexylimino)-3-methyl-2,3-dihydro-l,3-thiazol-5- 
yllquinazoline-4(3H)-one (Al). 

A mixture of (Al), thionyl chloride and dimethylformamide, in toluene 
was refluxed for 3 hours before distillation of solvents under reduced 
pressure. The residue was diluted in dichloromethane and then 
neutralized with triethylamine, followed by a work-up to obtain N- 
(2Z)-5-(4-chloroquinazolin-7-yl)-3-methyl-l,3-thiazol-2(3H)-ylidene)- 
N-cyclohexylamine (A2). 

A solution of {A2) in a 2 N solution of anunonia (NH3) in isopropanol 
was stilted for 6 hours at 60 "C. 

The mixture was then concentrated. To this residue a solution of 
sodium hydroxide (NaOH) (0.1 N) was added and then worked up to 


obtain 7-[(2Z)-2-(cyclohexy limino)-3-methyl-2,3-dihydro- 1 ,3-thiazol- 
5-yllquinazolin4-amine (la). 


DEFINITIONS 

Preferred Definitions: 
Ri = cyclohexyl group (optionally mono-substituted by OH) or phenyl 

(optionally mono-substituted by tetrazolyl or -CO2R4); 
R4 = Horl-6Calkyl; 
R2 = methyl; 

Rj = quinoxalinyl, IH-quinazolinyl, 3H-quinazolinyl-4-oneor IH- 
qninazolinyl-2,4-dione (all optionally mono- tri-substituted by 
halo, 1 -6C alkyl, ORe or NRtR,); 

X2 = single bond; 

Ri, = 1-6C alkyl (optionally monosubstituted by OH, 1-6C alkoxy, 
amino, mono-l-6C alkylamino or di-l-6C alkylamino. 


TECHNOLOGY FOCUS 

Organic Chemistry - Preparation (claimed): Preparation of (1) involves: 
(1) reacting an a-haloacetate of formula R3-CH(X)-C(=0)-H (II) with 
a thiourea of formula R2-NH-C(=S)-NH-Ri (III) in the presence of 
an inert solvent under heating condition to form a mixture of 

|EP 1 348433- A+/3 
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formula (I) and (IV), followed by separation of (1) from the 
mixture, or reacting (II) with thiourea of compound of formula 
H2N-C(=S)-NH-Ri (V) to give thiazole derivative of formula (VI); 

(2) condensing (VI) with R2-L, (VII) to give (I): 

(3) piu-ifying (I) by a conventional purifying technique; and 

(4) separating into their respective isomers, followed by converting 
into their salts with acid or base or into N-oxide. 

R2 R, 

(19pp8014DwgNo.0/0) 

(IV) (VI) 


X = halogen; 

L' = leaving group. 

All other definitions are as above. 

IeP 1348433-A/4 
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2003-689639/65 B02 ASTR 2002.02.13 

ASTRAZENECAAB *W0 2003()68754-Al 

2002.10.22 2002-003 122(+20O2SE-O(X)45O) (2003.08.21) C07D 
231/56, A61K 31/341 . 31/4025, 31/416, 31/4427, C07D 403/04, 405/04, 
401/12, A61P 9/00. 2.S/00, 35/00 
New indazole derivatives are c-Jun terminal kinase inhibitors used 
for treating e.g. Alzheimer's disease and cognitive disorders and 
Parkinson's disease (Eng) 
C2003-189122 N(AE AG AL AM AT AU AZ BA BB BG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
F] GB GD GE GH GM HR HU ID IL IN IS JP KE KG 
KP KR KZ LC LK LR LS LT LU LV MA MD MG MK 
MN MW MX MZ NO NZ DM PH PL PT RO RU SC 
SO SB SO SK SL TJ TM TN TR TT TZ UA UG US UZ 
VC VN YU ZA ZM ZW) R(AT BE BG CH CY CZ DE 
DK EA EE ES FI FR GB GH GM OR HU IE IT KE LS 
LU MC MW MZ NL OA PT SD SE SI SK SL SZ TR 
TZUGZMZW) 
Addnl. Data: MALMSTROEM J, SWAHN B 

2003.02.1 1 2003WO-SE00227, 2002.10.22 2OO2SE-0O3122 


NOVELTY 

Indazole derivatives (I) ai 


B(6-D5. 14-Cl. 14-C3. I4-C4. 14-C9 14-D6, 14-GlB, I 
14-HI. I4-JIA3.14-J1A4 .14-N16) .7 



DETAILED DESCRIPTION 

Indazole derivatives of formula (I) and their salts are new 
H 


(I) 


R = aryl or heieroaryl (both optionally .substituted by at least one R\ 
0R^ OCOR', COOR^ COR'. CONR^R', NHCOR', NR^R', 
NHS02R\ SOjR\ SOiNR'R*, SR', CN, halo or NO2); 
= NO2, NH2. NR'R* or NR«R'; 
R', R" = 1-6C alkyl, 2-6C alkenyl. 3-8C cycloalkyI-(0-6C)alkyl, 1-6C 
fluoroalkyi, heterocycle-{0-6C)alkyl or heteroaryi-(0- 
6C)aI]cyl (all optionally substituted by at least one B ) or H, or 

I WO 20Q3068754-A+ 


R-* + R*" = 5-7 membered heterocyclyl containing 1-4 N, 0 or S 

heteroatoms (optionally substituted by at least one B'); 
B'=T, COR'" or 0x0; 

j:=l'",-C00R"', NHCOR", NR'*R", CONR'»R", OR'", 

SOsNR'^R", CN or halo; 

= pheny l or heteroaryl (both optionaUv substituted by at least one T . 
OCOR'". NHSO2R'", SO2R'", SR'"orN02); 
R' = H, 1-6C alkyl, heterocycle(0-6C)alkyl orhydroxy(l-6C)alkyl; 
R' = 1-6C alkyl, 3-8C cycloalkyl(0-6C)alkyl. 5-8C cycloalkenyl(0- 

6C)alkylorR'(l-6C)alkyl; 
A = H. R\ 0R\ OCOR', COOR', CONR'R", NHCOR». NR»R', 
NHSO2R'. SO2R', SOjNR'R', SR', CN, halo, heterocycle(0- 
6C)alkyl or heteroaryl(0-6C)alkyl; 
R', R' = 1-6C alkyl, 2-6C alkenyl, 2-6C alkynyl, heteiocycle(0- 

6C)alkyl or heteroaryl(0-6C)alkyl (all optionally substituted 
by at least one B'), or H, or 
R" + R'^ = 5-7 membered heterocyclyl containing 1-4 N, 0 or S 

heteroatoms (optionally subsrituted by at least one B'), and 
Rl", R" = H, 1-6C alkyl, I-6C fluoroalkvl or hvdroxY(l-6C)alk vl. or 
R'" + R" = 5-7 membered heterocyclyl containing 1-4 N, O, or S 
heteroatoms (optionally substituted by at least one B ), 
provided that (I) is not 6-amino-3-(4-fluorophenyl)-indazole, 6-amino- 


3-phenyl-indazole. 6-nitro-3-phenyl-indazole and 6-nitro-3-(4- 
nitrophenyl)-inda2ole, and has no quinazoline in the R' position. 
INDEPENDENT CLAIMS are also included for: 

(1) new intermediate compounds of formula (U), and 

(2) preparation of (I) by deprotecting (II). 

PG 


PC = amino protecting group. 


ACTIVITY 

Neuroprotective; Nootropic; Antiparkinsonian; Anticonvulsant; 
Anti-HIV; Cytostatic; Antiinflammatory; Antipyretic; Analgesic. 



MECHANISM OF ACTION 

c-Jun N-terminal kinase (JNK) inhibitor. 


|W02003068754-A+/ 


In a scintillation proximity assay (SPA) based on the inhibition of 
JNK3 catalyzed transfer of the y-phosphate group of ly''^PJ adenosine 
triphosphate (ATP) to biotinylated activating transcription factor 
(ATF)-2, (I) exhibited Kj values of 0.001-10(XX) (especially 0.001- 

300) nM. 

USE 

Used central or peripheral neurological degenerative disorders 
including Alzheimer's disease, cognitive disorders, Parkinson's 
di.«ase, Huntington's disease, amyotrophic lateral sclerosis, 
frontotemporal dementia Parkinson's type, Parkinson dementia 
complex of Gaiim, HIV dementia, corticobasal degeneration, dementia 
pugilistica, Down's syndrome, postencephelatic parkinsonism, 
progres.sive supranuclear pal.sy, Pick's disease, Niemann-Pick's 
disease, epilepsy, peripheral neuropathy, spinal cord injury, head 
trauma, cancer, edema, analgesia, fever and pain (e.g. neuromuscular 
pain, headache, cancer pain, dental pain and arthritis pain) (all 
claimed). 

ADVANTAGE 


(I) Are potent inhibitors of JNK, which inhibit the 
inducible proinflammatory proteins. 

SPECIFIC COMPOUNDS 

64 Compounds (I) are specifically claimed e.g: 
(2-chlorophenyl)-(3-phenyl-IH-inda2ol-6-yl)-amine hydrochloride (la). 


(la) 


ADMINISTRATION 

The dosage is 0,01-250 mg/kg/day perorally or 0.001 -250 
mg/kg/day parenterally. 
|W0 2003068754-A+/ 
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EXAMPLE 

Palladium acetate (15.1 mg) and (S)-2,2'-bis(diphenylphosphino)- 
l,l'-binaphthyl ((S)-BINAP) (61.2 mg) were mixed in dry 
tetrahydrofuran (3 ml) for 5 minutes under a nitrogen atmo.sphere. 1- 
Bromo-2-clilorobenzene (75 jil) and 6-amino-3-phenyl-indazole-l- 
carboxylic acid tert-butyl ester (199.8 mg) were added, followed by 
cesium carbonate (295.5 mg). The reaction was stirred at 60°C for 7 
hours under a nitrogen atmosphere. Then, additional palladium acetate 
(15 mg),((S)-BINAP)(61.4 mg)and 1 -bromo-2-chlorobenzene (75 

were added. The reaction mixture was stirred at 60°C for 18 hours, 
followed by work-up to give 6-(2-chloro-phenylamino)-3-phenyl- 
indazole-l-carboxylic acid tert-butyl ester. 
To a solution of this compound (144.3 mg) in methanol (2 ml) was 
added 4M HCl in diethylether (I ml). The reaction mixture was stirred 
at ambient temperature for 24 hours. The solvent was evaporated and 
work up produced (2-chlorophenyI)-(3-phenyl-lH-indazol-6-yl)- 
amine hydrochloride (la) (1 17. 1 mg; 87%). 


TECHNOLOGY FOCUS 

Organic Chemistry - Preparation (claimed): Preparation of (l\ 
comprises e.g. reacting an amine compound of formula (Ill)^th R^-X 


and deprotecting (U: R- = NR'R'; R* = H) to give (I: = NR^R*' F 
= H). 

PG 

/ (111) 

(35pp8032DwgNo.0/0) 
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2003-679528/64 B02 GLAX 2002.02.05 

GLAXO GROUP LTD *W0 2003066632- A 1 

2002.02.05 2002-002679(+2002GB-002679) (2003.08.14) C07D 
471/04, A6IK 31/40. A6 IP 25/00 
Use of new and known sulfonyl bicyclic heterocyclic compounds 
for treating e.g. depression, anxiety, Alzheimer's disease, age 
related cognitive decline and obesity (Eng) 
C2(M)3-185665 N(AE AG AL AM AT AU AZ BA BB BG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG 
KP KR KZ LC LK LR LS LT LU LV MA MD MG MK 
MN MW MX MZ NO NZ OM PH PL PT RO RU SC 
SDSESGSKSLTJTMTNTRTTTZUA UGUSUZ 
VC VN YU ZA ZM ZW) R(AT BE BG CH CY CZ DE 
DKEAEEESFIFRGBGH GM GR HU lEITKELS 
LU MC MW MZ NL OA PT SD SE SI SK SL SZ TR 
TZUGZMZW) 
Addnl.Data: AHMED M. BROMIDGE S 
2003.02.04 2003WO-EP011 17 


NOVELTY 

Sulfonyl bicyclic heterocyclic compounds (I) are used for the 
treatment or prophylaxis of depression, anxiety, Alzheimer's disea.se 


B(6-D1.6-D5,6-D8, 14-Cl, 
14-JlB . 14-Ml, 14-N16) .8 


age related cognitive decline, attention deficit hyperactivity disorder, 
obe.siiy, mild cognitive impairment and schizophrenia. 

DETAILED DESCRIPTION 

Sulfonyl bicyclic heterocyclic compounds of formula (I), their 
Silts or solvates, are used for the treatment or prophylaxis of 
depression, anxiety, Alzheimer's disease, age related cognitive 
decline, attention deficit hyperactivity disorder, obesity, mild 
cognitive impairment and schizophrenia. 


|WO2003066632-A+ 



Pi = ary l or heteroaryi; 

Ria, Rib = halo, 1-6C alkyl, 1-6C alkoxy, 1-6C alkanoyl, CN, CF3, 
OCF3, phenyloxy, benzyloxy or 3-6C cycloalkyloxy, 

R: = aryl or heteroaryi (both optionally substituted by Ri. and Rib), 
halo. 1-6C alkyl, 3-6C cycloalkyi, 1-6C alkoxy, 1-6C alkylthio, 
1-6C alkylsulfinyl, 1-6C allcylsulfonyl. 1-6C alkanoyl, CN. CF3 . 
OCH2CF3, OCF3, OH, 1-6C hydroxyalkyl, I-6C hydroxyalkoxY. 
1-6C alkoxycarbonyl, I-6C alkoxy- 1-6C alkoxy. NO2, amino, 
N(1-6C alkyl)2, NH-1-6C alkyl, 1-6C alkylamino, di-l-6C 
alkylamino, C(0)0R4, CONR5R6 or NR5COR6; 

R4-R6 = Horl-6Calkyl,or 

R.1 + Rs = 5-7 membered azacyclic ring optionally containing an 


additional N, 0 or S heteroatom; 
R3 = 5-7 membered heterocyclyl or bicyclic heterocyclyl containing 1 - 

3 N, S or 0 heteroatoms (both optionally C and/or N-substituted 

by at least one 1-6C alkyl); 
m, n = 0-4; 
p = 0-5; and 
X, Y,Z=NorC, 

provided that one or two of X, Y and Z is N. 
INDEPENDENT CLAIMS are al.so included for: 

(1) new compounds (I), excluding 5-bromo-7-(phenylsulfonyl)-4-(l- 
piperidinyl>7H-pytrolo[2,3-d]pyiimidine and 5-iodo-7- 
(phenylsulfonyl)-4-{l-piperidinyl)-7H-pyrTOlo[2,3-d|pyrimidine). 
and 

(2) preparation of (I). 


ACTIVITY 

Antidepressant; Tranquilizer; Nootropic; Neuroprotective; 
Anorectic; Neurolepiic; Anticonvulsant; Antimigraine; 
Antiparkinsonian; CNS-Gen.; Anabolic; Eating-Disorders-Gen.; 
Cerebroprotective; Antiaddictive; Antialcoholic; Antismoking. 


IWO2003066632-A+/ 


2003-679528/64 


MECHANISM OF ACTION 

5-Hydroxytryptamine6 (S-HTe) receptor antagonist. 
In a test as described in WO98/2708 1 , results .showed that 4-[ I -(3- 
chlorobenzenesulfonyl)-lH-pyrn)lo[2,3-b]pyridin-4-ylJ-piperazine 
hydrochloride (la) exhibited good affinity for the S-HTe receptor, 
having a pKi value of greater than 8 at human cloned 5-HT5 receptors. 

USE 

Used for the treatment or prophylaxis of depression, anxiety, 
Alzheimer's di.sease, age related cognitive decline, attention deficit 
hyperactivity di.sorder, obesity, mild cognitive impairment and 
.schizophrenia (all claimed). (I) Are also used for the treatment of 
epilepsy, obsessive compulsive disorder, migraine, cognitive memory 
impairment, Parkinson's disease, sleep disorder (e.g. dismrbance of 
circadian rhythm), feeding disorder (e.g. anorexia and bulimia), panic 
attack, disorders ass(x;iated with spinal trauma and/or head injury such 
as hydrocephalus, and withdrawal from drug abuse such as cocaine, 
ethanol, nicotine and benzodiaT^pines. 

SPECinC COMPOUNDS 


One compound (I) is specifically claimed i.e: 
4-(l-(3-chlorobenzenesulfonyl)-lH-pyrTolo[2,3-b]pyridin-4- 
yllpiperazine hydrochloride (la). 


0=/ 


ADMINISTRATION 

The dosage is 0.05-1000 (especially 20-40) mg orally, 
parenterally or rectally. 


IWO2003066632-A+/ 
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EXAMPLE 

t-BuOK (0.15 ml, 1.0 M in tetrahydrofuran (THF)) was added 
dropwise to an ice cooled solution of 4-(lH-pyrrolo[2,3-bJpyridin-4- 
yl)-piperazine-l-carboxylic acid ten butyl ester (40 mg) in THF (3 ml) 
and stirred for 20 minutes. A .solution of 3-chlorobenzenesulfonyl 
chJoride (33 mg) in THF (2 ml) was added dropwi.se and the mixture 
was warmed to room temperature. Water was added after 3 hours and 
the mixture extracted by column chromatography to give 4-[l-(3- 
chlorobenzenesulfonyl)-lH-pyrrolo[2,3-b)pyridin^-yl]-piperazine-l- 
carboxylic acid ten butyl ester (30 mg). 

This compound (25 mg) was exposed to 20% trifluoroacetic acid in 
dichloromethane for 1 hour. Evaporation in vacuo, treatment with 1M 
hydrochloric acid in diethylether in the presence of methanol and 
evaporation in vacuo produced 4-[l-(3-chi(M-obcnzenesulfonyl)-lH- 
pyrrolof2,3-b)pyridin-4-yl]piperazine hydrochloride (la) (19 mg). 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: Preparation of (I) comprises e.g. 
reacting a bicyclic heterocyclic compound of formula (II) with a 
sulfonyl compound of formula (III) and optionally deprotecting. 



Li = a leaving group, preferably halo. 
(8pp8021DwgNo.0/0) 
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2003-211999/21 B02 FARB 2001.0531 
BAYER AG *DE 10126434-Al 
2001.05.31 2001-1026434(+2001DE-I026434) (2002.12.05) C07D 
335/1 6, A61 K 3 1/382, C07D 409/04. 409/1 2, 413/04, 4 1 7/1 2 
New tricyclic thiochromenone derivatives as metabotropic 
glutamate receptor-1 (mGluRl) antagonists useful Tor treating e.g. 
hemorrhagic stroke and atherosclerosis, especially pain on/' 
neurodegenerative diseases I 
C20fl3-054276 ^ 
Addnl. Data: MEIER H, ALLERHEILIGEN S. GERISCH M, SCHOHE- 

LUUr K, VUcKM D A, MAULcK r, Uc VKl J» 

MUELLER T, METHFESSEL C 

Bf6-B2. 14-Al. I4-A2. 14-Cl, 14-E5. 14-E12. 14- 1 

F2DI, I4-F4. 14-F7. 14-F8. 14-FIO, l4-ri?n, 14-Hl, 14-JlA. i4-JIR 

14-J5, 14-n, 14-L6. 14-Ml. 14-Nl. I4-NI6 14-Sl. USA) .19 

Ri = (i) 6-lOC aryl or 5-10 membered heteroarvl (both nptinnally 

4N0VELTY 

Tricyclic thiochromenone derivatives (I) are new. 

DETAILED DESCRIPTION 

substimted (os) bv one or more of halo. CHO. CONH, TN OH 
OCF3, NO2, NR3R,, tetrazolyl or alkoxycarbonyl; or alkyl. 
alkoxy. 1-6C acyl or aUcylthio (all os bv OH. morphohnyl, 1-6C 
acyloxy or hdo)); (ii) 3- 12 membered carbocyclyl or 4-2 
membered heterocyclyl (both os by one or more of alkyl, alkoxy, 
1-6C acyl, alkoxycarbonyl or 0x0); or (iii) R5-E-; 
A = direct bond, 0, S, NR«, CO, SO, SOj, SO2O, CONR7, SO^NRs, 
OSO2, NR9CO, NR10SO2, R11SO2O, NRizSOzNRb or 

IDE10126434-A+ 

Thiochromenones of formula (I) and their salts, hydrates and/or 

.solvates are new; 


NRisCONR.j; or R,A- = H or NHj; R3, R4 = H, alkyl or 1-6C 

E = optionally unsaturated MOC allcanediyl; 

R5 = H, CONH2, halo, OH, NO2, CF3, NH2, mono^ or dialkyiamino, 
alkoxy, 6- IOC aryl, 5-10 membered heteroaryl or 4- 10 
membered heterocyclyl (os by 0x0 and/or alkyl and optionally 
benzo-fu.sed), where aryl, heteroaryl and benzo groups are os by 
halo, CN, CF3, OCF3, NO2 or alkyl; 

Re - Ri.'i = 3-8C cycloalkyl or optionally unsaturated alkyl (os by OH, 
phenyl (os by halo or 1-4C alkyl), alkoxy, alkoxycarbonyl 
or cycloalkyl); 

Re, R7, R9 - R12, Ri4, Ri5 = H; 

R2 = H, halo, or alkyl or alkoxy (both os by 1 or 2 of OH, alkoxy or 

mono- or dialkyiamino); 
D = 3-lOC hydrocarbylene (os by F). 
Alkyl moieties have 1-6C unless specified otherwise. 
Provided that: 

(1 ) the -RiA- group is in the 2- or 3-position of the thiochromenone 
ring; and 

(2) the compound 2-chloro-6,7,8,9,10,10a-hexahydro- 
cyciohepta(b)tbiochromen-l l(5aH)-one is excluded: 

ACTIVITY 

Neuroprotective; Cerebroprotective; Immunosuppressive; 
Anticonvulsant; Antianeriosclerotic; Antidepressant; Nootropic; 
Antiparkinsonian; Virucide; Antibacterial; Tranquilizer; Neuroleptic; 
Antidiabetic; Antiemetic; Anorectic; Antiaddictive; Analgesic. 

MECHANISM OF ACTION 

Metabotropic Glutamate Receptor- 1 (raOluRl receptor) 
Antagonist. 

In receptor binding as-says using CHO cells expressing the mGIuR 1 
receptor. 3-ethyl-6-(IH-tetra2ol-5-yl)- 1.2,3,4-tetrahydro-9H- 
thioxanthen-9-one (la) had an ICw of 9 nM. 

USE 

(I) are used as medicaments (claimed), useful for the treatment 
and/or prophylaxis of neuronal damage diseases or diseases associated 
with disorders of the glutamatergic system in the central and 
peripheral nervous system, .specifically: (i) neuronal damage 
associated with ischemic, thrombotic, thrombo-embolic or 
hemorrhagic stroke, direct or indirect cerebral-cranial in jury or post- 
operative cerebral ischemia; (ii) primaiy or secondary cerebral 
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disorders, e.g. associated with cerebral va.sospasm, hypoxia/anoxia, 
preinatal asphyxia, autoimmune, metabolic or organ diseases, 
convulsions, atherosclerosis or arteriosclerosis; (iii) chronic or 
psychiatric disorders such as depression, neurodegenerative diseases 
(e.g. Alzheimer's disease, Parkinson's disease or Huntington's disease, 
multiple sclerosis, amyotropic lateral sclerosis, neurodegeneration due 
to viral or bacterial infections or multi-infarct dementia; (iv) dementia 
of various origins, cerebral insufficiency in the elderly, memory 
disorders, bone marrow injury, anxiety states, drug-induced 
Parkin.sonian syndrome, psychosis (e.g. schizophrenia), cerebral 
edema, neuronal damage after hypoglycemia, emesis, nausea, obesity, 
.substance abuse and withdrawal symptoms, CNS-mediated spasms, 
sedation or movement disorders; or (v) acute and/or chronic pain, 
especially cancer-induced pain or chronic neuropathic pain. (I) are 
especially used for the treatment and/or prophylaxis of pain or 
neurodegenerative diseases (claimed). 

SPECinC COMPOUNDS 

165 Compounds (I) are disclosed, e.g. 3-ethyl-6-(1H-tetrazol-5- 
yl)- 1 ,2,3,4-tetrahydro-9H-thioxanthen-9-one (la). 

0 

tr 

ADMINISTRATION 

Dosage is 0.001-10 mg/kg, preferably 0.005-3 mg/kg in the case 
of oral administration. (I) are preferably administered orally, 
parenterally or tran.sdermally, although inhalative or topical 
administration is also possible. 

EXAMPLE 

A mixture of 0.5 g 3-ethyl-9-oxo-2,3,4,9-tetrahydro-lH- 
thioxanthene-6-carbonitrile, 0.51 g triethylammonium hydrochloride 
|DE I0126434-A+/2 
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and 0.24 g sodium azide was stirred in toluene overnight at 100 °C, 
c<x)led, stirred with water and toluene, acidified to pH 3 with 
hydrochloric acid and further stirred. The obtained solid was filtered 
off, washed with water, dried and recrystallized from 
cyclohexane/ethyl acetate to give 3-ethyl-6-(lH-tetrazol-5-yi)- 1,2,3,4- 
tetrahydro-9H-xanthen-9-one (la; 290 mg; 50%). 

DEFINITIONS 

Preferred Definitions: 
Ri = (i) phenyl or 5- or 6-membered heteroaryl (both on by 1 or 2 of 

halo, CN or 1-3C alkyl); or (ii) 5-7 membered heterocyclyl (os 

by one or more of 1-3C alkyl or oxo); 
A = direct bond. NRe, SCbNRg or NR9CO; 
R6, Rs. R9 = optionally unsaturated 1-3C alkyl (os by 1 or 2 of OH or 
OMe)orH; 

R2 = H: 

D = (CH2)m-CR,6Ri7-(CH2)n (having a total of 3-6C); 
m, n = 0-2; 

R,6, R,7 = H or 1-3C alkyl; 
CRieRn = 3-6C cycloaikyHdene; 
The -RiA- group is in the 3-position, 


TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: (I) are generally prepared by 
introducing and/or modifying the group -AR|. Typically a 
corresponding halo compound having -ARi replaced by Br or CI is 
reacted with: 

(i) a boron compound of formula R19-BR20R21 (IID in a solvent in 
presence of a catalyst (preferably under Suzuki coupling 
conditions) to give (I; -ARi = R19); 

(ii) a heterocyclic compound of formula R22-H (IV) in a solvent to give 
(I; -AR, = R22); or 

(Hi) an active hydrogen compound of formula Ri-G-H (V) in a solvent 

in presence of a catalyst to give (I; A = G). 
R,9 = asforR, (i); 
R20,R2, = OH; 

BR20R21 = 3,3,4,4-tetramethyl-l-bora-2,5-dioxacyclopentane; 
R22 = N-bonded 4-12 membered heterocyclyl (os as in Ri (ii)); 
G = 0,SorNR6. 
(88pp2400DwgNo.0/0) 
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2002-732620/79 B02 SMIK 2000.11.24 
SMITHKLINE BEECHAM PLC »W0 200241 889- A2 
2001.06.04 2001-013517(+2000GB-028708) (2002.05.30) A61K 
31/404, A6 IP 25/24 
Composition useful for the treatment of e.g. depression comprises 
new and known indole compounds and a carrier (Eng) 
C2002-207206 N(AE AG AL AM AT AU A2 BA BB EG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
n GB GD GE GH GM HR HU ID IL IN IS JP KE KG 
KP KR KZ LC LK LR IS IT LU LV MA MD MG MK 
MN MW MX MZ NO NZ PH PL PT RO RU SD SE SG 
SI SK SL TJ TM TR 1717 UA UG US UZ VN YU ZA 
ZW) R( AT BE CH CY DE DK EA ES Fl FR GB GH 
GM GRIEITKELSLUMCMWMZNLOAPTSD 
SESLSZTRTZUGZMZW) 

Addnl. Data: BROMIDGE S M 

2001. 11, 162001WO-EP13411, 2001.06.04 2001GB-O13517 

B(6-D1. 14-ElO. 14-ElOC. 14-Rll 14-JIAI. 14-JIA4. 1 

14-JlB. 14-J1B3. 14-J1B4. I4-J7. 14-L6. 14-MIA. 14-MIB. 14-Min 


DETAILED DESCRIPTION 

A compo.sition compri-ses a new or known indole compound of 
formula (I) or its salt and a carrier or excipient. 

(R')„-Q[J> mcia(\t 

Ring A - phenyl, naphthyl or heteroaryl; 

NOVELTY 

A composiiion comprises a new or known indole compound (I) 

k' = t^, phenyloxy, benzyloxy or 3-6C cycloalkyloxy; 

Q = halo, 1-6C alkyl, 1-6C alkoxy, 1-6C alkanoyl, CN. CF3 or OCF3; 

R=Q, 3-6C cycloalkyi, l-6Calkylthio, 1-6C alkylsulfinyl, 1-6C 

IWO 200241 RR9.A4. 


aLkylsuIfonyl, OCH2CF3, OH, hydroxy-l-6C alkyl. hydroxy-l- 
6C alkoxy, I-6C alkoxycarbonyl, 1-6C alkoxy-l-6C alkoxy, 
mtro, amino, N-(1-6C aikyl)2, NH-1-6C alkyl, 1-6C alkylaraino, 
di-l-6e alkylamino, C(0)OR^ CONR*R*, NR'COR', or phenyl, 
naphlhyl or heteroaryl (all optionally substituted by R'); 
R'-R*=Horl-6Caikyl;or 

R'+R' = 5-7 membered azacyclic ring optionally containing an 

additional N,S or 0; 
R-' = 5-7 membered mono- or bicyclic heter<Kyclic ring containing 1-3 

N, S and/or 0 and optionally substimted by at least one 1-6C 

alkyl; 
m = 0-4; and 
n = 0-5. 

INDEPENDENT CLAIMS are also included for: 

(1 ) New compounds (I) and their salts, excluding 4-(1-methyl-4- 
piperidinyl)- 1 -(phenylsulfony I)- IH-indole, 4-( 1 ,3-dithian-2-y I)- 1 - 
f4-methylphenyI)sulfonyll-lH-indoie, or i-[(4i- 
methylpheny l)sulfonyl |-4-(4-morpholinyl)- 1 H-indole; and 

(2) preparation of new compounds (I). 

ACTIVITY 

Antidepressant; Tranquilizer; Nootropic; Neuroprotective; 

Neuroleptic; Anticonvulsant; Antimigraine; Antiparkinsonian; 
Antiaddictive; Anorectic; Antiinflammatory. 

MECHANISM OF ACTION 

5-HT6 receptor antagonist. 

USE 

In therapy or in the manufacture of medicament for the treatment 
of depression, anxiety, cognitive memory di.wders, Alzheimer's 
disease, age-related cognitive decline, mild cognitive impairment, 
attention deficit disorder/hyperactivity syndrome, and schizophrenia 
(all claimed). Al.soaseful for the treatment of epilepsy, obsessive 
compulsive disorders such as anorexia and bulimia, panic attack, 
withdrawal from drug abuse such as cocaine, ethanol, nicotine and 
benzodiazepine disorders associated with spinal trauma and/or injury 
such as hydrocephalus; and in the treatment of certain gastrointestinal 
disorder such as irritable bowel syndrome. 

SPECinC COMPOUNDS 

175 Compounds (I) are specifically claimed, e.g. l-(5-chloro-3- 
methyl-benzo[bJthiophene-2-sulfonyl)-4-piperazin-l -yl- 1 H-indole 
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oxalate (la). 

(IB) U./ 

ADMINISTRATION 

Administration of (I) is 0.05-1000 (preferably 0.2-5) mg, more 
than once (preferably 2-3) times a day orally, parenterally or rectally. 

EXAMPLE 

To a solution of 4-(4-benzyl-piperazin-l-yl)-l-(5-chloro-3-methyl- 
benzo[bIthiophene-2-sulfonyl)-lH-indole (93 mg) in dry 1,2- 

dichloromethanc (5 ml) was added N,N-diisopropylethylamine (0. 16 
ml) and 1-chloroethyl chloroformate (0.09 ml). The solution was 
stirred at 80 "C under argon for 50 minutes and then concentrated in 
vacuo. The residue was redissolved in methanol (10 ml) and the 
solution was reflu.xed for 1 .3 hours. After concentrating the mixture, 
the residue was redissolved in dichloromethanc (15 ml) and the 
solution was washed. The organic phase was dried, concentrated and 
chromatographed to give a fi^e ba.se (55 mg) of 1 -(5-chloro-3-methyl- 
benzolb)thiophene-2-sulfonyl)-4-pipera2in-l-yI-lH-indoIe(Ia'). 
Treatment of a solution of (A) in DCM (1 ml) with an oxalic acid 
solution ( 1 .5 equivalents) in methanol/diethyl ether gave 1 -(5-chloro-3- 
methyl-benzo[b|thiophene-2-.sulfonyl)-+-piperazin-l-yl-IH-indoIe 
oxalate (la). 

DEFINITIONS 

Preferred Definitions: 
= unsubstiiuted piperazine ring; 
R'=5,7-dichloro; 
Ring A = phenyl; 

IWO200241889-A+/2 
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n = 1 : and 
R- = C1. 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation; Preparation of new compounds (I) 
comprises: 

( 1 ) coupling a compound of formula (11) or its protected derivative 
with a compound of formula (III) or its protected derivative; 
removing any protecting groups; and forming a salt; 

(2) preparing (I; = optionally substituted piperaiinyl or 1 ,4- 
diazepanyl group linked to the indole moiety via N) by reacting a 
compound of formula (IV) or its protected derivative with a 
compound of formula R''-H and optionally removing any 
protecting group and forming a salt; 

(3) deprotecting protected compounds (1); or 

(4) interconversion of (II) to its salt or derivatives. 



L = leaving group; 

- leaving group (preferably halo, trifluoromethylsulfonyloxy or 
nonafluorobutylsulfonyloxy); and 
R'^ = optionally protected and/or substituted piperazinyl or 1 ,4- 

diazepanyl group. 
(44pp8019DwgNo.0/0) 
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2002-691750/74 BO3(B02) FARE 2001.03.05 
BAYER AG *W0 200270484- A 1 
2001.03.05 200i-1010438(+2001DE-1010438) (2002.09.12} C07D 
213/85, A61K 31/4418.31/443, C07D 405/04, 417/12. 409/12, A61K 
31/44.36, A6 IP 9/00 
Adenosine receptor-specific ligand medicaments, comprising new 
or known 6-amino-4-phenyl-2-oxy-pyridine-3^-clicarbonitrile 
derivatives, useful e.g. for treating cardiovascular diseases, cancer, 
inflammation, pain or diabetes (Ger) 
C2002-19SS40 N(AE AG AL AM AT AU AZ BA BB BG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
Fl GB GD GE GH GM HR HU ID IL IN IS JP KE KG 
KP KR KZ LC LK LR LS LT LU LV MA MD MG MK 
MN MW MX MZ NO NZ DM PH PL PT RO RU SD 
SB SO SI SK SL TJ TM TN TR TT TZ UA UG US UZ 
VN YU ZA ZM ZW) R(AT BE CH CY DE DK EA ES 
FI PR GB GH GM GR IE IT KE LS LU MC MW MZ 
NLOAPTSDSESL SZ TR TZ UG ZM ZW) 
Addnl. Dala: ROSENTRETER U, KRAEMER T, VAUPEL A, 
HUEBSCH W. DIEDRICHS N, KRAHN T. 
DEMBOWSKY K STASCH ] 
^(K)^ 0'^ "^0 ^OO'^WO-EPO 1 758 

B(6-H, 7-D4B. 14-CI. 14-C3. I4-D2. 14-Fl. 14-F2. 14- 1 
F4J4-R. 14-HI. 14-JIA3 14-JIA4 14-Kl I4-N7 14-NI2 14 NIfi 
t4-N17.14-P2. 14-S4^ .11 

NOVELTY 

The u.se of 6-amino-4-phenyl-2-oxy-pytidine-3,5-dicarbonitrile 
derivatives (I) for the prophylaxis and/or treatment of di.sea.ses is new. 
Compounds (I) are new, with some specific exclusions. 

DETAILED DESCRIPTION 

Pyridine derivatives of formula (I) and their salts, hydrates, 
hydrated salts and solvates are claimed for the prophylaxi.? and/or 
treatment of diseases. 

IWO 200270484-A+ 



^N N 0 

Ri - Rj = alkyl (optionally substituted (os) by 1-3 of OH, OT, 

cycioalkyi, alkenyl, alkynyi, halo or aryloxy); aryl (os by 1- 
3 of halo, NO:, OT, COOH, COOT, NHT or 1«JT2); alkoxy 
(OS by 1 -3 of OH, OT, 3-6C cycioalkyi, alkenyl. alkynvT, 
aryl, Het. aryloxy, halo. CN, COOT. NHa. NHTorNT:); or 
H, OH, halo, NO:, CN or -NHCOR7; 
or Ri + R: (on adjacent C) = group completing a 5-7 membered 
saturated or partially unsaturated 
heterocycle containing 1 or 2 of N, 0 
and/or S as heteroatom(s) (os by T or 
=0); 

T = 1-4C alkyl; 

Het =5-10 membered heteroaryl containing 1-3 of N, 0 and/or S as 
heteroatom(s); 

R7 = alkyl (os by OH or OT), cycloaikyl or aryl (os as in R,);- 
R4, Rs = H, alkyl (os by OH, OT, cycloaikyl, aryl or Hef) or 3-8C 

cycloaikyl (os by OH or alkyl); 
or NR4R5 = 5-7 membered .saturated or partially unsaturated 

heterocycle (optionally containing 1 or 2 of N, 0 and/or S 
as further heteroatom(s) and os by 1-3 of =0, F, CI, OH, 
I-6C alkyl or 1-6C alkoxy); 
Het' = 5- or 6-membered heteroaryl containing 1-3 of N, 0 and/or S as 
heteroatom(s); 

R6 = cycloaikyl or alkyl (os by cycloaikyl, OH, OT, alkenyl, alkynyi, 
aryl or Het, aryl and Het themselves being os by halo, T, OT, 
NH2, NHT, NT2. NO2, CN or OH); 

unless specified otherwise alkyl moieties have 1-8C, alkenyl or alkynyi 

moieties 2-4C, cycloaikyl moiedes 3-7C and aryl moieties 6- IOC 

INDEPENDENT CLAIMS are included for: 

(i) (I) (including salts etc.) as new compounds, with the exception of (I; 
Ri - Rs = H; R6 = Me, Et, propyl or isopropyl), (I; Ri = 4-Me, 4- 
OMe, 2-Cl, 4-Cl, 3-Me or 2-OH; R2 - R, = H; R* = Et), (I; R^ = 4-F 

1 WO 200270484- A4./I 
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or 4-OMe: R: - R5 = H; Re = Me) or (I; R, + Rj = OCHjO; R.i - R5 
= H; R6 = Me): and 
(ii) the preparation of the new compounds (1). 

ACTIVITY 

Cardiani; va.wtropic; hypotensive; aniiarteriosclerotic; 
antianginal; thrombolytic; anticoagulant; cerebroprotective; uropathic; 
cytostatic; antiinflammatory; antiasthmatic; dermatological; 
neuroprotecdve; nootropic; antiparkinsonian; analgesic: hepatotropic; 
antidiabetic; vulnerary. 

MECHANISM OF ACTION 

Adenosine receptor-specific ligand. (I) are in general selective 
ligands for adenosine-A 1 . -A2a and/or -A2b receptors; in particular (I; 
R, + R; = OCH2O, OCH2CH2O or 0(CH2)30) are selective for Al 
receptors and (1: one of R, - Rj = NHCOR7; one of R4 and Rn = 
benzyl or pyridylmethyl) are selective for Al and/or A2b receptors. 
The ligands may be agonists or antagonists. 

USE 

(I) are especially used for die treatment and/or prophylaxis of 
cardiovascular diseases, urogenital diseases, cancer, inflammatory or 
neuroinflammatory diseases, pain, respiratory tract di.seases, liver 
fibrosis, liver cirrhosis or diabetes (all claimed). Specific disorders to 
be controlled include coronary heart disease, hypertension, restenosis, 
arteriosclerosis, tachycardia, arrhythmia, stable or unstable angina 
pectoris, atrial flutter, diromboembolic disease, myocardial infarction, 
cerebral stroke, transitory ischemic attacks, bladder irritation, erectile 
dysfunction, female sexual dysfunction, asdima, inflammatory 
dermatosis, Alzheimer's disease, Parkinson's disease, chronic 
bronchitis, pulmonary emphysema, bronchiectasis, cystic fibrosis, 
pulmonary hypertension, diabetes mellitus or wound healing 
deficiency. 

ADVANTAGE 

(I) have higher selectivity for particular adeno.sine receptor 
subtypes than prior art compounds 

SPECIFIC COMPOUNDS 

|WO200270484-A+/2 
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20 Compounds (1) are disclosed, e.g. 2-amino-4-(l,3-benzodioxol- 
5-yl)-6-benzyl()xy-pyridine-3,5-dicarbonitrile(Ia). 



ADMINISTRATION 

Dosage is 0.1-10000 (preferably 1-100) ng/kg parenterally orO.l- 
10 (preferably 1-4) mg/kg orally. (I) may also be administered locally. 

EXAMPLE 

A solution of 344 mg .sodium in 20.7 ml benzyl alcohol was 
treated with 660 mg raalonodinitrile and 750 mg piperonal, stirred for 
16 hours at room temperature, neutralized and partitioned between 


water and dichloromethane. The organic phase was worked up to give, 
after chromatographic purification, 872 mg(40.1%)of 2-amino-4-(l,3- 
benzodioxol-5-yl)-6-benzyloxy-pyridine-3,5-dicarbonitrile (la). 


TECHNOLOGY FOCUS 

Organic Chemisby - Preparation: Three methods of preparation of (I) 
ate claimed. Typically (a) a pyridine derivative of formula (II) is 
reacted with an amine of formula NHR4R5 (111); or (b) a benzaldehyde 
derivative of formula (VII) is reacted with malonodinitrile and an 
alcohol of formula R60H (VI) in presence of a ba.>« to give (I; R,. Rj 
= H). 
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2002-599296/64 B02 MERI 2000.10.12 

MERCK & CO INC ♦WO 200236734-A2 
2000,10.1 2 20OO-239732P(+20O0US-239732P) (2002.05.10) C12N 

New aza- and polyaza-naphthalenyl ketones useful in the 

treatment of e.g. infection by HIV (Eng) 
C2002-169132 N(AE AG AL AM AT AU AZ BA BB BG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
FI GB GD GE GH CM HR HU ID IL IN IS JP KE KG 
KR KZ LC LK LR LS LT LU LV MA MD MG MK MN 
MW MX MZ NO NZ PH PL PT RO RU SD SE SG SI 
SK SLTJTMTRTTTZUAUGUSUZVN YUZA 
ZV^-) R(AT BE CH CY DE DK EA ES FI FR GB GH 
GM GR IE IT KE LS LU MC MW MZ NL OA PT SD 
SESLSZTRTZUGZW) 

Addni. Data: ZHUANG L. WAI J S, PAYNE L S, YOUNG S D, 
FISHER T E, EMBREY M, GUARE J P 
2001.10.09 2001WO-US42553 

B{6-H, 11-CIC, 11-C7, 12-K4, 14-A2B1, 14-GlB, 14- 1 
L6) .7 

Aza- and polyaza-naphthalenyl ketones of formula (I) or their 
salts are new. 

A = phenyl optionally fused to a carbocycle to form a fused 
carbocyclic ring, or a heterocycle containing at [easl one 
heteroatom selected from N, 0, or S and balance of carbon 
atoms, with at least one of the ring atom being carbon (all 
optionally substituted by R' - R**); 

X =NorC-Q'; 

Y =NorC-Q^ 

Z' =NorC-Q^; 

Z' =NorC-Q'; 

Z' =NorCH; 

Q' - Q* = T, r, H, 2-5C alkynyl, 2-5C alkynyl-CHjNCR.):, 2-5C 

IWO 200236734-A+ 

NOVELTY 

Aza- and polyaza-naphthalenyl ketones or their salts are new. 
DETAILED DESCRIPTION 


alkynyl-CH2N(0R.), -N(R.)-C(NR.)-N(R.)2 or 1-6C 
(fluoro)a]kyl substituted with Rt, -0-(l-4C)alkyI-Rk, -N(Rc)- 
Rk, -N(Rc)(l-6C)aIkyl substituted with 1 or2 R*. -N(R.)(1- 
6C)alkyl-ORk,-C(=0)N(l-6C)aikyl-Ric.or(2-5C)alkynyl- • 

CH2S(0VR.; 

T = l-6CaLkYl, 1-6C fluoroalkyl, OH, -0(l-6C)alkyl, 0-(l- 

6C)tluomalkyl. halo, CN; 
T' = I-6C alkyl-0(R.), 0-6C alkyl-C(=0)R., 0-6C alkyl-COaR., 0-6C 
alkyl-S(R.), -N(R.)2, 1-6C alkyl-N(R.)2. 0-6C alkyl- 
C(=0)N(R.)2, 1-6C alkyl-N(R.)C(R.)=0, -SOjR., -N(R.)S02R., - 
N(R.)-(l-6C)alkyl-N(R.)2, -N(R.Xi-6C)alkyl-N(R.>-C(R.)=0. - 
Rk, -N(R.)-(l-6C)alkyl-SR., -N(R.)(I-6C)alkyl-0R„ 2-5C 
alkenyl-Rk, 2-5C alkynyl-Rk, -0-Rk, -0-(I-4C)alkyl Rk, -S(0)„- 
Rk, -S(0)„(l-4C)aikyl-Rk, -0(l-6C)alkyl-0Rk, -0-(l-6C)alkyl- 
0(l-4C)aikyl-Rk, -0(l-6C)aikyl-SRk; 
R' and R^ =T, T' H, -NO:, (2-5C)alkenyl, 0(1-6C)-0R., -0(1- 
6C)alky l-SK,, 0( 1 -6C)alkyl-NH-C0r(R.), -0(2- 
6C)alkyl-N(R.)2 or 1-6C (fluoro)alkyl mono- ordi- 
substituied with 1 or 2 Rk, -0-(l-4C)alkyi-Rk, -0-(l- 
6C)a!kyl(0Rb)Rk. 1-6C alkyl (0Ri,)(l-4C alkyl-Rk), 0- 
6C alkyl-N(RbXl-4C alkyl-Rk). 0-6C alkyl S(0)„-Rk. 1- 
6C aikyl-S(0)„(l-4C)alkyl-Rk, (0-6C)alkyl-C(O)-Rk or 0- 

6C alkyl-C(0)-{l-4C)alkyl-Rk; 

R, and R. = T. H. -NO,. n-6C)alkvl-0R.. fO-61alkvl-Cf=O^R. (0- 
6C)alkyl-CO-2R„ (0-6C)alkyl-SR., -N(K,)2, 1-6C alkyl- 
N(R.)2, 0-6C aU(yl-C(=0)N(R.)2, -SOjCR.), ■ 
N(R.)S02(R,), 2-5C alkenyl, 0(l-6C)aikyl-0R., 0(1- 
6C)alkyl-S(R,), 0(l-6C)alkyl-NH-C02R., 0(2-6C)alkyl- 
N(R,)2 or oxo; 

R, =Horl-6C(fluoro)alkyl; 

RT^, 1-4C (fluoro)alkyl, -Rt, 2-3C alkenyl, 1-4C alkyl-Rk, 2-3C 

alkenyl-Rk, -S(0).-Rk, or -C(0)-Rk; 
Rc = H, 1-6C alkyl, 1-6C alkyl substituted with -N(R.)2, or 1-4C alkyl- 

aryl (aryl is optionally mono- to penta-substituted by T, or -S(l- 

6C)alkyl); 

Rk = carbocycle or heterocycle (optionally mono- to penta-substituted 
by T, -S-( l-6C)alkyl, oxo, -(CH2)o.3-C(=0)N(R,)2, -(CH2)a3- 
C(=0)-R., -N(R.)-C(=0)OR., -N(R,)-C(=Q)OR„ - 
(CH2),.3N(R,)-C(=0)-R„ aryl, aryloxy, (l-4C)alkyl substituted 
with aryl, heteromonocycle, (l-4C)alkyl substituted with a 
heteromonocycle, heteromonocyclylcarbonyl-(0-6C)alkyl, N- 
heteromonocyclyl-N(l-(>C)alkyl-aniino-)(where aryl, aryloxy, 
(I-4C)alkyl substimted by aryl (optionally substituted by halo, 

1 WO 200236734- A+/1 


(l-6C)alkyl, -0-(l-6C)alkyl, (l-6C)alkyl substituted by N(R,)2. 
1-6C fluoroalkyl or -OH) and heteromonocycle, (l-4C)alkyl 
substituted by a heteromontKycle, heteromonocyclyl-carbonyUO- 
6C)alkyl, N-heteromonocyclyl-N-( l-6C)alkyl-amino(optionally 
substituted by mono- to tri-halo, 1-6C alkyl, -0-(l-6C)alkyl. 1- 
6C fluoroalkyl, 0X0 or OH)): 

n = 0-2. 

Provided that: 

(1) X and Y are not both N; 

(2) when A is phenyl, or X, Y and Z' - Z^ is CH, then at least one of R' 

(3) when A is phenyl, X is CH, Y is CQ^ (where is halo, 1-6C alkyl 
or phenyl optionally substituted by halo, 1-6C alkyl or benzyl 
(optionally .substituted by halo, or 1-6C alkyl)), Z' - Z^ is CH, and 
one of R' - R'' is H, halo, or 1-6C alkyl, then the other of R' - R"" is 
not H, halo, or 1-6C alkyl; 

(4) when A is phenyl, or X, Y and Z' - Z' is CH, then at least one of R' 
- R-* is not H; and 

(5) when A is phenyl, X is CH, Y is CH, Z' is CQ", Z^ and Z^ is CH, 
then either Q' is not substituted by benzyl or at least one of R' - 


ACTIVITY 

Anti-HlV; Virucide. 


MECHANISM OF ACTION 

HIV integrase and HIV replica 


USE 

In the treatment or prevention of infection by HIV; treating, 
preventing or delaying onset of AIDS (claimed) or AIDS related 
complications (ARC). The compounds are also u.seful in the 
preparation and execution of screening assay for antiviral compounds; 
for isolating enzyme mutants; and in establishing or determining the 
binding site of other antiviral to HIV integrase e.g. by competitive 
inhibition. 


ADVANTAGE 

The compounds have highly specific inhibition capacity of HIV 
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imegrase and HIV replication. 

SPECIFIC COMPOUNDS 

25 compounds are specifically claimed as (I) e.g. l-(3- 
benzylphenyl)-l-(8-hydroxyquinolin-7-yl)methanone (lA) 

ADMINISTRATION 

The compounds are administered orally, parenterally (including 
subcutaneous injection, intravenous, intramuscular, intrasteranal 
injection, or infusion). Dosage is from 0.1 - 1000 (especially 0.5 - 
100) mg/kg body weight in divided form. 

EXAMPLE 

A septum was added to tert-butylamine (7.24 ml) in toluene (50 
nil). The reaction was cooled to TS'C and bromine (1.69 ml) was 
added, .stirred for 10 minutes followed by addition of 8- 

hydroxyquinoline (5 g) in chloroform (10 ml). The addition mixture 
wa.s stirred for 1 hour, warmed to ambient temperature, diluted with 
ethyl acetate (200 ml) and extracted. The organic extracts were dried, 
filtered and purified to give 7-bromoquinolin-8-ol (A). (A) (3. 1 g), 
diisopropylethylamine (7.23 ml) and methyl chloride (.100 m) were 
added. MEM chloride ( 1 .90 ml) was added and the reaction was 
stirred for 18 hours. After which another MEM chloride (0.95 ml) was 
added. This mixture was stirred for 1 hour, water (50 ml) was added 
and the organic solvent removed in vacuum. The residue was 
extracted, washed dried and filtered to give 7-bromo-8- (2-methoxy- 
ethoxymethoxy)-quinoIine (B). (B) (0.766 g) and tetrahydrofuran 
(THF) (10 ml) were added in flask. The flask was cooled to -78°C and 
to it was added t-butyllithiura (3.6 ml of a 1 .5M solution in pentane, 
5.4 mraol). The reaction was stirred for 15 minutes then N-methyl-N- 
methoxy-(;3-benzyl)ben2enecarboxyamide (0.626 g) THF (5 ml) was 
added at 74°C. This mixture was stirred for 5 minutes, warmed to 
ambient temperamre and the reaction was quenched by the addition of 
.saturated aqueous NH4CI. TTie solution was extracted, washed, dried 
and filtered to give l-(3-benzylphenyl){8-[(2- 
methoxyethoxy)methoxy]quinolin-7-yl)methanone (C). (C) (0.2 g), 
MeOH (3 ml) and trifluoroacetic acid (1.081 ml) were added and the 
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reaction was stirred for 3 days, after which time it was poured into 
aqueous saturated NaHCOa (20 ml) and extracted, dried, filtered and 
purified to give l-(3-benzylphenyl)-l-(8-hydroxyquinolin-7- 
yl)methanone. 

DEFINITIONS 

Preferred Definitions: 
X =N; 

Y =C-Q^ 
Z' = C-Q'; 

^C-Q"; 

V =CH; 

and Q' = H; 

R' = -Rk, (CH2)i.4-Rk, -ORt, or -0-(CH2)i4-Ric; 

R^ = H, methyl, ethyl, CFj, methoxy, eihoxy, -OCF3, F, CI, Br, -CN, - 
CH2OR,, -CO2R., -SR., -N(R.)2, -(CH2),.3N(R.)2, -SOiR,, - 
(CH2),.2-N(R.)-C(R.)=0, -Rk. -(CH2)MRk, -ORk or -0- 
(CH2),.4Rk; 

R'k =S', S^S^orS^ 

S' = phenyl (optionally mono- to tetra-substituted by T'', -S-CH3, 

phenyloxy (oprionally monp- to cri-substituted by halo, methyl, - 
CF3, OH), -N(R.)2, -(CH2),.3N(R.)2, {CH2),.3N(R.)2, -R„ - 
(CH2)o.3C(=0)N(R.)2 or (CH2)o.3C(=0)R.; 

T'' = F, CI. Br. methyl, -CF3. methoxy, OCF3, phenyl, OH or CN; 

S^ = 3-6C cycloalkyl (optionally mono- to tri-substituted by T"); 

S^ = 5 or6 membered ring selected from thienyl, pyridyl, imidazolyl, 
pynrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl or 
pyridazinyl (optionally substituted on N or C by mono or di T'', - 
S(l-6C)alkyl, phenyloxy (optionally substituted by F, CI, Br, 
methyl, -CF,, or OH), -N(R,)2, 1 -6C alkyl-N(R.),, -R„ oxa, - 
(CH2V3C(=0)N(R,)2 or -(CH2)o 3C(=0)R.; 

S'' =5-6 membered T (optionally mono- or di-substituted by T", =0, 
benzyl, phenylethyl. -(CH2V3-C(=0)N(R.)2, -(CH2)o.3C(=0)R., 
N(R.)-C(=0)R„ N(R.>C(=0)OR., N(R.)-C(=0)OC(CH3)3. 
(CH2),.3N(R.)-C(=0)R., N(R.)2, (CH2)i.3N(R.)2, 
(CH2)o.3C(=0)R.. -R,, -N(R.)R. or (CH2),.3R0; 

T = piperidinyl. morpholinyl, thiomorpholinyl, ihiazolidinyl, 
isothiazolidinyl, oxazolidinyl, isooxazolidinyl, pyrrolidinyl, 
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imidazolidinyl, piperazinyl, tetrahydrofmn or pyrazolidinyl 
R, = T (optionally substituted by F, CI, Br, 0x0, methyl or methoxy). 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation - (I) are prepared by treating (11) with 
alkyllithium, followed by coupling of (II) with carboxylic derivative 
of (III) to provide ketone of formula (1). 

G' = alkyl; 

Hal = halogen; and 

G^ = OH, alkoxy, halide, NMe(OMe). 

Preferred Compound: The ketones are of formula (la) (preferably (lb), 
especially (Ic)). 

A' = phenyl, a fused carbocyclic ring selected from indan, 1-H indene, 
naphthalene, 1 ,2-dihydro-naphthalene, 1.2,3,4-tetrahydro- 
naphthalene, 6,7,8,9-tetrahydro-5H-benzocycloheptene, 6,7- 
dihydn)-5H-benz(x:ycloheptene, 9H-fluorene, anthracene, or 
9,10-Dihydro-anthracene, 5- or 6-memebered optionally 
saturated monocyclic heterocyde containing 1 - 4 N atoms, or 0 - 
2 0 or S atoms with at least one of the ring atoms being carbon 
(all optionally substituted by R' - R"*); 

Q" =H or I-4C alkyl; 

Q'^ = T,, T2, 2-3C alkynyl, -C equivalent to C-CH2N(R.)2, -C 
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equivalent to C-CH2OR., -N(Rc)-Rk, -N(Rc)(l-4C)alkyl 
substituted with 1 or 2 Rk, -N(R.)(l-4C)alkyl-0Rk, -C(=0)N(1- 
4C)aikyl-Rk, -C equivalent toC-CHjSR., or -C equivalent to C- 
CH2SO2R.,: 

T, = H. 1-4C (tluoro)alkyl, -0-1-4C {fluoro)alkvl or CN; 
T2 = OH, halo, -1-4C alkyl-OR., -(CH2)o.2C(=0)R., -(CH2)o.2C02-R., - 
N(R.):, 14C aLkyl-N(R,)2, -(CH2)a2C(=0)N(R.)2, (]-4C)alkyl- 
N(R.)-C(R.)=0. -SO2-R,. -N(R.)S02R„ -N(R,)(l-4C)alkyl-SR.. 
- N(R,Xl-4C)alkyl-0R., -N(R.)(l-4C)alkyl-N(R,)2, N{R,)(1- 
4C)alkyl-N(R.)-C(R.)=0, -Rk,-I-4C (fluoro)alkyi mono or di 
substituted with Rk, -S(0)„-Rk; 
Q'' =T,, F, CI, or Br, (l-4C)alkyl-OR.or(l-4C)alkyl substituted Rt; 
Q"' = Ti, F, CI, or Br, 1-6C alkyl-OR., -N{R.)2, or (l-6C)alkyl-N(R,)s 
R" and R'' =T,, T2, -0-(l-4C)alkyl-0R., -0(l-4C)alkyl-SR,. -0(1- 
4C)alkyl-NH-C02R., -0-(2-4C)alkyl-N(R.)2, -S(0)„(1- 
4C)alkyl-Rk, -0-(l-4C)alkyl-Rk. -0-(l-4C)alkyl-0-(l- 
4C)alkyl-Rk, -0(l-4C)alkyl-SRi, or (0-4C)alkyl- 
N(Rh)(Rk); 

K, Hiiu K — 1 1, naio, -L'n, aiKyi-^JK*, -\J-(_i-4v^jaiKVi-UKa, -U- 
(l-4C)alkyI-SR., -0-(l-4C)alkyl-NH-C02R„'or -0-(2- 

4C)alkyl-N(R.)2; 
R'. = H, 1-4C alkyl: 

R'b = H. 1-4C (fluoro)alkyl, -Rk, (l-4C)alkyl-Rk, -S{0)n-Rh or- 
C(=0)Rk; 

R'c = H, 1-4C alkyl optionally substituted with -N(R.)2, or 1-4C alkyl- 
phenyl (phenyl is optionally mono- to tri-substituted by halo, l- 
4C (fluoro)alkyh -0(l-4C)(fluoro)alkyl. CN, OH or -S-(l- 
4C)alkyl); 

R'k = P'.P'.P', or ?*; 

P' =TorT4; 

T4 = -S-(l-6C)alkyl, phenyloxy (optionally mono- to tri-substituted by 
halo, 1-6C (fluoro)alkyl or OH), -N(R.)2. 1-6C alkyl-N(R.)2, -R., 
-(CH2)o.3C(=0)N(R,)2. or (CH2)o.3C(=0)R.; 

P^ = 3-7C cycloalkyl optionally mono- to tri-substituted by T or 

phenyl; 

P = 3-7C cycloalkyl fused with a phenyl ring optionally mono - penta 

substituted by T; 

F* = 5 or 6 membered heteroaromatic ring (optionally substituted by T 
or T^) containing 1 - 4 heteroatoms 0, N, or S; 

Iwo 2mmu.A4.if, 


= 5 or 6 membered saturated heterocyclic ring (optionally 
substituted by T, 0x0, phenyl, benzyl, phenylethyl, - 
(CH2)o.jC(=0)N(R.), -(CH2V3-C(=0)N(R.)2. N(R.)-C(=0)R.. 
• N{R.)-C(=0)0R.,-(CH2)i.3N(R,)-C(=0)R.,-N(R.)2.- 
(CH2)i.3N(R.)2, R„ -N(R.)R, or (CH2)i.3R0 containing 1 - 4 
heteroatoms; 

P* = 8 - 10 membered heteroaromatic ring (optionally substituted by T 

or =0) containing 1 - 4 heteroatoms 0, N, or S; 
R, = 5 or 6 membei^d optionally saturated heteromonocyclic ring 

(optionally substituted by halo, 0x0, 1-4C alkyl or -0(1- 

4C)alkyl) containing 1 - 4 N, or naphthyl; 
G = N or CH optionally substituted by one of R' - R\ 
Provided that: 

( 1 ) when G is not N and Q ' - Q** = H, then at least one of R' - R^ is not 
H; 

(2) when G is not N, Q' is H, is halo or 1-6C alkyl or phenyl 
(optionally substituted by halo or 1-6C alkyl), or benzyl 
(optionally substituted by halo or 1-6C alkyl), Q' and is H and 
one of R' - R^ is H, halo ot 1-6C alkyl, then R' - R^ is not H, halo, 

or!-6C alkyl; 

(3) when G is not N, Q' - Q* is H and one of R' - is -CO2R., then at 
least one of R' - RMs not H; and 

(4) when G is not N and Q' - Q'' is H, then either is not substituted 

by benzyl or at least one of R' - R' is not H. 
(189pp8(XX)DwgNo.0/0) 
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ASTRAZENECA AB *W0 200220484-Al 

2000,09.04 2000-021670(+2000GB-021670) (2002.03.14) C07D 
21 1/46. A61K 31/445, C07D 401/12 
New piperidine derivatives are modulators of chemokine receptor 
activity, useful for treating, e.g. asthma, rhinitis or autoimmune, 
inflammatory, proliferative or immunological diseases (Eng) 
C2002-10250S N(AE AG AL AM AT AU AZ BA BB BG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
H GB GD GE GH GM HR HU ID IL IN IS JP KE KG 
KP KR KZ LC LK LR LS LT LU LV MA MD MG MK 
MN MW MX MZ NO NZPH PL PT RO RU SD SE SG 
SI SK SLTJTOTRTTTZUAUGUSUZVNYU ZA 
ZW) R(AT BE CH CY DE DK EA ES FI FR GB GH 
GM OR IE IT KE LS LU MC MW MZ NL OA PT SD 
SESLSZTRTZUGZW) 


NOVELTY 

New piperidine derivatives (I) active as modulators of chemokine 
receptor activity are useful for treating e.g. asthma or rhinitis or 


B(6-B1, 6-Dl. 6-D2. 6-D3. 6-D7. 6-D9. 7-D5, 14-Al. I 
I4-A2B1. 14-Cl. 14-C3. I4-C6. 14-C9. 14-E8. I4-F7. 14-F9. 14-02. 
14-G2A . 14-Hl. 14-J1A4. 14-J1B3 . 14-KlA. 14-KlB . 14-N3. 14-N14. 
14-N17C. 14-54) .17 


inflammattay, proliferative or immunological diseases. 


DETAILED DESCRIPTION 

Piperidine derivatives of formula (I) and their salts and solvates 


(CH^)— (CrV)— (CH,)— N-IH-r' 


(I) 


R' = phenyl (optionally substituted by cyano, S(0)2( 1 -6C alkyl), 
S(0)2(1-6C haloalkyl), halo, 1-6C alkyl. 1-6C haioalkyl or 1-6C 
alkoxy); 

n =0-4; 

m = 0 or I ; when m i.s 0 then q is 0, and when m is 1 thenqis l,2or3; 
when and H or I-6C alkyl, and R'' = H, then R^ = a3-10 - 
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membered saturated or unsaturated ring system which may compri se 
up to 2 ring C atoms that form carbonyl groups and which may 
comprise up to 4 ring heteroatoms selected from N, O and S, the ring 
system bein}; substituted at least once with 1-6C alkyl (substituted 
wfirNH;. C02(1-6C alkyl). S(0)2(1-6C alkyl), NHS(0)2(1 -6C alkyl) 
or SCO^NR'^R"), S(0)2(1-6C alkyl), S(0)2(1-6C hydroxyalkyl), 
S(0)2NH(1-6C alkyl), NHC(-0)(1-6C alkyl), NHS(0)2(I-6C alkyl), 1- 
6C alkoxy (substituted with I-6C alkoxy. OH, COii 1 -6C alkyl), 
NHC(0)0( 1 -6C alkyl) or NHj), 2-6C alkenyl, pyrrolyl and 6'- 
pyrrolinyl; and optionally farther substituted with halo, cyano, nitro, 
OH, 1-6C alkyl, 3-6C cycloalkyl. 1-6C alkoxy, 1-6C alkoxycarbonyL 
1-6C haloalky l. I-6C haloalkoxy,NR^R',3-6Ccycloalkylamino, 1- 
6CaLkylthio, 1-6C alkythio(l-6C alkyl), l-6Calkylcarbonylamino, 
C(0)NR''R', sulfonan^ido (S(0)2NH2), (di)l-6C alkylsulfonamido, 
phenyl, phenylamino, nitrophenyl, pyridyl, pyridylthio, 
benzodioxanyl. thienyl, furanyl and C(0)R"'- substituted 1-6C alkyl 
or 1-6C alkoxv; 

when R' and R' H or 1:6C alkyl and R" = 1-4C alkyl or 3-6C 
cycloaikyl(l-4C alkyl), then R' = a 3-10-membered sauirated or 
unsaturated ring system which may comprise up to 2 ring C atoms that 
form carbonyl groups and which may comprise up to 4 ring 
heteroatoms selected from N, 0 and S, the ring .system being 


opdonally substitoted by halo, cyano, nitro, OH, 1-6C al^yl 
(optionally substituted with halo. 1 -6C alkylthio, NH2, C(0)R'", 
C02( 1 -6C alkyl), S(0)2( I-6C alkyl), NHS(0)2( 1 -6C alkyl) or 
S(0)2NR"R"'), 3-6C cycloalkyl, 1-6C alkoxy (subsntuted with halo, 1- 
6C alkoxy, OH, C(0)R"', C02( I -6C alkyl), NHC(0)0( 1 -6C alkyl) or 
NH2). 2-6C alkenyl, 1-6C alkoxycaibonyl, NRV, 3-6C 
cycloalkylamino, 1-6C alkylthio, l-6Calkylcarbonylamino, 
C(0)NR^R', sulfonamide (S(0)2NH2), (di)l-6C alkylsulfonamido, 
S(0)2(I-6C alkyl). S(0)2(1-6C hydroxyalkyl), S(0)2NH(1-6C alkyl), 
NHC(G)(1-6C alkyl), NHS(0)2(1-6C alkyl), phenyl, phenylamino, 
nitrophenyl, pyridyl, pyridylthio, benzodioxanyl, thienyl, fiiranyl, 
pyrrolyl orS -pyrrolinyl; and 

when R' = phenyl (optionally substituted with halo, 1-4C alkyl or 1-4C 
alkoxy), R^ = H or 1-6C alkyl. and R" = H, 1-4C alkyl or 3-6C 
cycloalkyl(l-4C alkyl), then R' a 3-10-membered saturated or 
unsamrated ring system which may comprise up to 2 ring C atoms that 
form carbonyl groups and which may comprise up to 4 ring 
heteroatoms selected from N, 0 and S, the ring system being 
optionally substituted by halo, cyano, nitro, OH, 1-6C alkyl 
(optionally substituted with halo, 1-6C alkylthio, NH2, C(0)R"\ 
C02(I-6C alkyl), S(0)2(1-6C alkyl). NHS(0)j(l-(SC alkyl)or 
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S(0)2NR'^R"'), 3-6C cycloalkyl, 1-6C alkoxy (sub.stituted with 
halogen. 1-6C alkoxy, OH, C(0)R™, C02(1-6C alkyl), NHC(0)0(1- 
6C alkyl) or NHj), 2-6C alkenyl, I-6C alkoxycarbonyl, NR^R'. 3-6C 
cvcloalkylamino, 1-6C alkylthio 1-6C alkylcarbonylamino, 
Cf0)NR'*R', sulfonaraido (S(0)2NH2), (di)l-6C alkylsulfonamido, 
S(0)2(1-6C alkyl), S(0)2(1-6C hydroxyalkyl), S(0)2NH(1-6C alkyl), 
NHC(0)(1-6C alkyl), NHS(0)2(1-6C alkyl), phenyl, phenylamino. 
nitrophenyl. pyridyl, pyridylthio, benzodioxanyl, thienyl, furanyl. 
pyrrolyl or 6 -pyrrolinyl; 
R'" =OHorNR"R'^and 
R'^-R'and R"-R"' = Hor l-6Calkyl; 
provided that n+m+q = 1 . 2, 3 or 4. 
INDEPENDENT CLAIMS are also included for: 

(1) the preparation of (I); and 

(2) use of (l) in the manufacmre of a medicament. 


ACTIVITY 

Antiasthmatic; Antiallergic; Antiinflammatory; 
Immunosuppressive; Cytostatic; Anti-HIV; Vinicide: Antitussive; 
/>uiriarthritic; Antirheumatic; Opthalmological; Antipsoriatic; 


Dermatological; Antiulcer; Antimigraine; Analgesic; Neuroprotective; 
Nootropic; Antiarteriosclerotic; Thyroraimetic; Antidiabetic; 
Nephrotropic; Anrileprotic; Antibacterial; Hemostatic; Gynecological. 


MECHANISM OF ACTION 

Modulators of chemokine receptor (especially CCR3) activity; HI 
antagonists. 

Test details are described but no results are given. 


USE 

The compounds can be u.scd to treat a CCR3 mediated disease 
state e.g. asthma or rhinitis (claimed). They can be used to treat 
asthma (e.g. allergic or dust asthma), or rhinitis (e.g. acute or chronic 
rhinitis, e.g. rhinitis ca.seosa, membranous rhinitis including croupous 
or vasomotor rhinitis). They can also be used for treating e.g. 
autoimmune, inflammatory, proliferative or hyperproliferative 
diseases, or immunologically-mediated diseases (including rejection 
of transplanted organs or tissues and AIDS). The compounds are also 
HI antagonists and may be u.sed in the treatment of allergic di.sorders. 
IWO200220484-A+/2 
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They can be used to treat respiratory ract obstructive disease of 
airways e.g. chronic obstructive pulmonary di.sea.se (COPD), 
bronchitis, sarcoidosis, farmer's lung and related diseases, nasal 
polyposis, fibroid lung, idiopathic interstitial pneumonia, antitussive 
ilctiviiy, treatment of chronic cough associated with inflammatoiy 
conditions of the airways or iatrogenic induced cough; (bone and 
joint.s) arthrides e.g. rheumatic, infectious, autoimmune, 
spondyloarthropathies (e.g. ankylosing spondylitis, psoriatic anhritis 
or Reiter's di.sease), Behcet's disease, Sjogren's syndrome or systemic 
.sclerosis; (.<kin and eyes) psoriasis, atopic dermatitis, contact 
dermatitis or other eczematous dermitides, seborrhoetic dermatiris. 
Lichen planus, phemphigus, bullous phemphigus, epidermolysis 
buDosa, urticaria, angiodermas, vasculitides erythemas, cutaneous 
eosinophilias, uveitis, alopecia areata or vernal conjunctivitis; 
(gastrointestinal tract) Crohn's disease, ulcerative colitis, irritable 
bowel disease or food-related allergies which have effects remote 
from the gut (e.g. migraine, rhinitis or eczema)'; allograft rejection, 
acute and chronic following e.g. transplantation of kidney, heart, liver, 
lung, bone marrow, skin or cornea, or chronic graft versus host 
disease; and/or other tissues or diseases such as Alzheimer's disease, 
multiple sclerosis, atherosclerosis, ADDS, lupus disorders (such as 
systemic lupus), erythematosus, Hashimoto's thyroiditis, myasthenia 

gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, 
hyper IgE syndrome, leprosy (e.g. lepromatous leprosy), Peridoiital 
disease, Sezary syndrome, idiopathic thrombocytopenia pupura or 
disorders of the menstrual cycle. 

ADMINISTRATION 

(0 can be used in doses of e.g. O.OI-lOO, (preferably 0.1-20) 
mg/kg/ay by e.g. oral, parenteral or topical routes. 

EXAMPLE 

2-[4-(3,4-dichlorophenoxy)-l -piperidinyl]ethylamine (0.20 g) was 
dissolved in dichloromethane (4 ml). 3- 
[(Methylsulfonyl)methyljbenzoic acid (see WOOO/15609; or by 
hydrolysis of methyl 3-[(methylsulfonyl)methylJbenzoate, 0.132 ") 
triethylamine (0.289 ml) and PyBrop (RTM, 0.483 g) were added" 
After 24 hours at room temperature sodium hydrogen carbonate 
(aqueous) was added and the product extracted with diethyl ether. The 
organics were dried and concentrated. Purification by reverse phase 
high pressure liquid chromatography (with a gradient eluent system 
(25% acetonitrile/NHflOAc (aqueous, 0.1%) to 95% 
aceionitrile/NEiOAc (aqueous, 0.1%) (any excess NH4OAC was 
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.removed by dissolving the compound in dichloromethane and 
washing with aqueous saturated sodium hydrogen carbonate followed 
by drying of the organics with magne.sium sulfate and evaporation of 
solvent) gave N-(2-[4-(3,4-dichlorophenoxy)-l-piperidinylJethyll-3- 
[(methylsulfonyl)methyl]benzamide (0.101 g.m.pt. 112-114 "C). 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: (I) may be prepared by reacting a 
piperidine compound of formula (lU) with a compound of formula 
LC(=0)R' (IV), (claimed). 

R-0-(^N-(CH2)— (CrV)— (CH2)-N 
(III) 

L = a leaving group. 
(70ppl703DwgNo.0/0) 
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2000-647331/62 B02 NEUR- 1999.04.02 
NEUROGEN CORP »W0 200fl59888-Al 
1999.04.02 1999-2854201+ I999US- 127624) (2000.10.12) C07D 
235/14, A61K 31/4045, 31/4184, GOIN 33/50, A61P 25/00, C07D 209/14 
New N-benzimidazolylmethyl and N-indolylmethyl benzamide 
derivatives, useful as corticotropin releasing factor (CRF) 
modulators for treating e.g. depression, anxiety, cardiovascular 
and eating disorders (Eng) 
C2000-195862 N(AE AL AM AT AU AZ BA BB BG BR BY CA CH 
CN CR CU CZ DE DK DM EE ES H GB GD GE GH 
GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK 
LR LS LT LU LV MA MD MG MK MN MW MX NO 
NZ PL PT RO RU SD SE SO SI SK SL TJ TM TR TT 
TZ UA UG US UZ VN YU ZA ZW) R(AT BE CH CY 
DE DK EA ES FI FR GB GH GM OR IE IT KE LS LU 
MC MW NL OA PT SD SE SL SZ TZ UG ZW) 
Addnl. Data: HORVATH R F, GE P, YOON T, HUTCHISON A 

2000.03.31 200aWO-US08570. 1999.04.02 1999US-285420 

B(4-E5,6-D1,6-D5, 12-K4F. 14-Ell 14-F,n 14-FI 1 
14-JIAI, 14-JIB4) .7 

DETAILED DESCRIPTION 

N-benzimidazolylmethyl and N-indolylmethyl benzamide 
derivatives of formula (I) and their salts are new. 

'A 

(1) 

A=NorCY; 

Y = Horl-6C alkyl; 

Ri = H, I-6C alkyl or hydroxy I-6C alkyl; 

R2 = H or 1-6C alkyl, provided R2 is H when A is CY; 

IWO200059888-A+ 

NOVELTY 

N-benzimidazolylmethy! and N-indolylmethyl benzamide 


G, R3, R4 = H. haio, CF3, OCF3, CN, 1-6C aUcyl. 1-6C alkoxy, OH, 
hydroxy 1-6C alkyl, 1-6C alkoxy 1-6C alkyi, SH, I-6C 
alkylthio, thio 1-6C alkyl or 1-6C alkylthio 1 -6C alkyl; and 
R5- Rj = H, halo, CF3, OCF,, CN, 1 -6C alkyl, 1-6C alkoxy, OH, SH, 1- 
6C alkoxy I-6C alkoxy, hydroxy 1-6C alkoxy, hydroxy 1- 
6C alkyl, 1-6C alkoxy 1-6C alkyl. amino, mono- or 
dialkylamino, 1 -6C alkylthio, thio 1 -6C alkyl or 1 -6C 
alkylthio 1-6C alkyl. 
INDEPENDENT CLAIMS are included for: 

(1) a packaged pharmaceutical composition comprising (I), a container 
and instnictions; 

(2) a method of localizing CRF receptors in ti.ssue section samples by 
contacting the sample with labelled (I) and binding, washing the 
sample to remove unbound compound, and detecting the bound 
compound; and 

(3) preparation of (I). 

ACTIVITY 

Tranquilizer; antidepressant; cardiant, anorectic; anabolic; 
nootropic; neuroprotective; antiparkinsonian; anticonvulsant; anti- 
HIV; vasotFopic; vulnerary; antiaddictive; analgesic. 

MECHANISM OF ACTION 
CRF receptor modulator. 
In a standard assay of CRF binding, the compounds (I) exhibit an IC50 
value of less than 1 micro Wt, preferably less than 100, especially less 
than 10 nM (claimed). 

USE 

(1) is used to treat stress, anxiety, depression, cardiovascular 
disorders, obesity and eating disorders, drug addiction, obsessive- 
compulsive disorders, stress, neurological di.sorders such as 
supranuclear palsy, AIDS related dementia, multi infarct dementia, 
Alzheimer's disease, Huntingdon's disease and Parkinson's disease, 
ischemia, trauma, fibromyalgia and epilepsy. (I) can also be used as a 
probe, for localizing CRF receptors, inhibiting binding of CRF to the 
CRFl receptor in IMR32 cells, and for altering the signal-transducing 
activity of a cell surface CRFl receptor (all claimed). 

SPECIFIC COMPOUNDS 

68 compounds (I) are specifically claimed, e.g. N-[[l-(4- 
methoxyphenyl)indol-2'yl]methyll-N-(methylethyl)(2,4,6- 
tiimethylphenyl)carboxamide (la). 

IWO 200059888-A+/1 
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OMe 

ADMINISTRATION 

0.1 -140 (preferably 0.5-7) mg/kg/day e.g. orally, topically, 
parenterally. rectally or by inhalation. 

EXAMPLE 

(2-aminophenyl)(4-methoxy-2-methylphenyl)amine (60 g) in 
chloroform (350 ml) was stirred with imidate (59 g) at room 
temperature for one hour. NaHCOs (100 ml) was added, and extracted 

with dichloromeihane (4x150 ml), dried (Na2S04), and the solvent 
was removed in vacuo. The residue was purified by silica gel 
chromatography to give l-|2-(chloromethyl)benzimidazolyll-4- 
methoxy-2-methylbenzene (Ila) (50 g, 65%). (Ila) (3 g) in acetonitrile 
(20 ml) was reacted with isopropylamine (5 ml) at 50°C in a sealed 
tube for one hour. Solvent was removed in vacuo, and the residue 
partitioned between ethyl acetate (30 ml) and IN NaOH solution (10 
ml).The organic layer was dried (NajSOO to give {[l-(4-methoxy-2- 
methylphenyl)benzimidazol-2-yI]methyl)(methyleihyl)amine (3.1 g, 
98%). This amine was stirred with 2,4,6-trimethylbenzoylchloride (2.6 
ml) in 1:1 dichlon)methane:NaHCOj. solution (30 ml)for one hour at 
room temperamre. The mixture was partitioned, the organic layer 
dried, and the solvent removed in vacuo. The crystallized product was 
triturated with ether, filtered and dried to give N-{(1 -(4-methoxy-2- 
meihylphenyI)benzimidazol-2-yl|methyl)-N-(methylethyl)(2,4,6- 
trimethylphenyl)carboxamide (la) (4.4 g. 92%). 

DEFINmONS 

Preferred Definitions : 

IWO200059888-A+/2 
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Ri = isopropyl; 
R2 = H; 

Q = trimethylphenyl: 

R3,R6 = H,F,Cl,OH,CF3orMe; 

provided thai K3 and R4 can not both be H. 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation - (I) is prepared by e.g. reacting a 
benzimidazole compound of formula (II) with a benzoyl chloride of 
formula (III) to give (I; A = N). 
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2000-526517/48 B03 MERI 1999.03.02 
MERCK SHARP & DOHME LTD 'GB 2347423-A 

1999.03.02 1999-0O4786{+1999GB-004786) (2000.09.06) C07D 

21 1/20. A6I K 31/445 // A61P 25/00 (A6IP 29/00) 
New piperidine derivatives, useful for treatment of e.g. pain, 
inflammation, migraine, emesis and post-herpetic neuralgia, are 
tachykinin and particularly substance P antagonists 
C2000-156S53 

Addnl. Data! MACLEOD A M, SWAIN C J, VAN NIEL M B 
2000.02.22 2000GB-004167 

B(6-H, 7-D5, 14-Cl. 14-C3. 14-C9. 14-El. 14-E5. 14- 1 

E8. 14-ElO. 14-ElOC. 14-El 1. 14-FlB. 14-F2. 14-G2A. l4-r.7r 14- 

Hl. 14-JlAl. 14-J1A3. I4-JIA4. 14-J1B3. 14-J1B4. 14-L5. 14-17 U- 
M. 14-1^. 14-iVll, 14-lNJ, 14-IN/Ji, 14-Nlo. 14-N17. 14- 

N17A. 14-Sl) .13 

0') ''^'^^ 

Ri, R2 = phenyl (optionally substituted by 1-3 1-6C alkyl, 2-6C 

alkenyl. 2-6C alkynyl. 3-7C cycloalkyl, (3-7C cycloalJcyl)(l- 
4C alkyl), 3-7CcycloaIkoxy, 1-6C fluoroalkyl, l-6Calkoxy, 
1-6C fluoroalkoxy, OH, phenoxy, halogen, CN, NO2, SR. 

IgB:?347471.A4. 

NOVELTY 

Piperidine derivatives (I) are nev^. 

DETAILED DESCRIPTION 

Piperidine derivatives of formula (I) and their salts and prodrugs 
are new. 


SOR., SOjR., NR,Rb, NR.CORb, NR.COjRb, COR., COjR. 

orCONR.Rb: 

R3 = halogen, CN, NO2, 1-8C alkyl, 2-6C aDcenyl, 2-6C alkynyl, 3-7C 

~ cycloalkyl, (3-7C cycloalkyl)( 1 4C alkyl), 3-7C cycloalJcoxy,_U- 
6C fluoroalkyl, l-6Calkoxy, I-6C fluoroalkoxy, OH, I-6C 
hydroxvalkyl, 1-6C hydroxyalkoxy, SR., SOR., SO2R.. NR.Rh. 
NR.COR1., NR,C02Rb. COR., CO2R., CONR.Rb, adamantyl, 
morpholinyl (optionally substituted by 1 or 2 1-4C alkyl) or 
phenyl, phenoxy, phenzylazo, benzyl or benzyloxy (all 
optionally ring-substituted by one or two halogen, 1-4C alkyl, 1- 
4CalkoxyorOH);or 

R,+Ri on adjacent C = OCH2O, OCH2CH2O, CH2CH2CH2, 

CH2CH=CH, NR.CH=CH or 0C(R.)jCH2C0; 

R4-R7 = H or 1-6C alkyl; 

R., Rb = H, 1 -6C alkyl, phenyl or CFj: 

A = OorS; 

Bi=0,S,NR.orCHR,;and 
n=()-5. 

An INDEPENDENT CLAIM is included for the preparation of (I). 
ACTIVITY, 

Analge.sic; antiinflammatory; antimigraine; antiemetic; 

antidepressant; eating disorders; antiasthmatic; antiarthritic; 
osteopathic; antirheumatic; vulnerary; tranquilizer; neuroleptic; 
nootropic; antiparkinsonian; antimicrobial; neuroprotective; muscular; 
andaddictive; antialcoholic; antismoking; endocrine; anticonvulsant; 
vasotropic; cerebroprotective; respiratory; gastrointestinal; 
antipsonatic; antiallergic; cytostatic; ophlfaalmological; antiulcer; 
antacid; immunosuppressive; dermatological; uropathic; antianginal 

MECHANISM OF ACTION 

Tachykinin antagonist; Substance P antagonist; mucolytic. 
CHO cells stably expressing the human NK-1 receptor were incubated 
with (I) and | '^IJ-Tyr'-subiitance P at room temperatuie until 
equilibrium is achieved and the receptor-ligand complexes and then 
harvested by filtration on GF/C filters soaked in polyethyleneimine. 
a) showed ICso of < 100 nM, preferably < 10 nM. 

USE 

For treatment of a disorder associated with an excess of 
tachykinins, particularly pain, inflammation, migraine, emesis or post- 
herpetic neuralgia (claimed). Also for treatment of depression, 
dysthymic disorders, depressive neuroses, anorexia, seasonal affective 

IGB 2347423- A-t./ ! 
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disorder, asthma, osteoarthritis, rheumatoid arthritis, bums, anxiety 
disorders, schizophrenia, delirium, dementia, amnesia, Alzheimer's 
disease, Parkinson's disease, Creutzfeld-Jakob di.sease, movement 
disorders, substance related disorders due to drugs, alcohol and 
nicotine such as dependence and withdrawal, psychotic disorders, 
sleep disorders, sexual dysfunction, epilepsy, Down's syndrome, 
demyelinating diseases, cerebral vascular disorders, respiratory 
disorders, cystic fibrosis, inflammatory bowel di.sease, psoria.sis, 
allergies, hypersensitivity disorders, ophthalmic disorders, cancer, 
gastric disorders, gastritis, ulcers, acid indigestion, dyspep.sia, 
transplant rejection, systemic lupus erythematosus, scleroderma, 
cystitis, angina and Raynaud's disease, 

ADVANTAGE 

Strongly inhibitory for tachykinins without the side effects of 
prior art drugs such as benz(xl!azepines. 

SPECIFIC COMPOUNDS 

Ten compounds are specifically claimed, e.g. 3-(3- 
acetamidophenoxy)-l-(4-phenyl-4-(3,5-bis-triflnoromethyl- 

ben2yloxymethyl)piperidinel-propan-2-ol of formula (la). 

9 M 

F 

ADMINISTRATION 

Do.sage is 0.001-50 (0.05-10) mg/kg/day. Administration is oral, 
parenteral, nasal, sublingual or rectal or by inhalation or insufflation. 

EXAMPLE 

IGB2347423-A+/2 
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3-Ethylphencl ( 1 .50 g) was dissolved in 1 N sodium hydroxide 
and epichlorohydrin (2.07 g) added and the mixture stirred at nx^m 
temperature for 4 days. Excess epichlorohydrin was removed by 
concentration in vacuo and the two phase mixture treated with 
tetrahydrofuran (10 ml) and IN sodium hydroxide (10 ml). The 
mixture was heated to 55 ° C for 15 minutes and then stirred at room 
temperature for 30 minutes, followed by removal of tetrahydrofuran 
by in vacuo concentration. The product was extracted with ethyl 
acetate (2 x 50 ml), concentrated in vacuo and purified by flash 
column chromatography on silica (using 150:10:1 
dichloromethane:methanol:ammonia as eluant) to give 3- 
ethylphenoxy-oxirane as a yellow oil. 

Of this product, 200 mg was dissolved in isopropano! (10 ml) and 
refluxed with 4-phenyl-4-[3,5-bis-(trifluoromethyl)- 
benzyloxymethyllpiperidine (375 mg) for 16 hours. The mixture was 
concentrated in vacuo to a yellow oil which was purified by flash 
column chromatography on silica using the same elulion mixture as 
the previous step to give 3-ethylphenoxy-l-|4-phenyl-4-|3,5-bis- 
(tiifluoromethyl)-ben2yloxymethyl]piperidine]propan-2-ol as a yellow 
oil. 

This product could be optionally converted to the oxalate salt by 
dissolution in diethyl ether and addition of I equivalent of oxalic acid. 


DEFINITIONS 

Preferred Definitions: 
A, Bi = 0; and 
R4-R7 = H. 

TECHNOLOGY FOCUS 

Organic Chemistry - Preparation; Claimed preparation of (1) is by one 
of 3 methods, i.e.: 

(A) by reaction of an epoxide of formula (II) with a 4,4-disubstituted 
piperidine derivative of formula (HI); 

(B) for (1) where B is other than CHR., by reaction of phenyl 
derivative of formula (IV) with an l-epoxymethylpiperidine 
derivative of formula (VI) in the presence of a base; or 

(C) for (I) where B = CHR., by reaction of an I - 
epoxymethylpipeiidine derivative of formula (VI) as above widi 
an organometallic benzyl derivative of formula (Vll), 


IGB2347423-A+/3 
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(II) (110 
(vio (VI) 

M = Li or MgHal; and 
Hal = CI, Br or L 

Each of the above processes may be followed by one or more of 
removal of any protecting groups, optical resolution and/or conversion 
to salt form 
(56ppDwgNo,0/0) 
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2000-442131/38 C02 BADl 1998.12.04 

BASF AG *W0 20(H)34247-A2 
1998.12.04 1998-1055850(+1998DE-10.55850) (2000.06.15) C07D 
231/00 

Preparation of new or known 1-unsubstituted 4-benzoyI-pyrazole 
derivatives useful as pre- or post-emergence, total or selective 
herbicides, from 1-substituted analog and acid (Ger) 
C2000-134336 N(AE AL AM AT AU AZ BA BE BG BR BY CA CH 

CN CR CUCZDEDKDMEEESFIGBGD GEGH 
GM HR HU IDILINISJPKE KGKPKRKZLCLK 
LR LS LT LU LV MA MD MG MK MN MW MX NO 
NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT 
TZ UA UG US UZ VN YU ZA ZW) R(AT BE CH CY 
DE DK EA ES FI FR GB GH GM OR IE FT KE LS LU 
MC MW ML OA PT SD SE SL SZ TZ UG ZW) 

Addnl. Data: NEIDLEIN U, GOETZ N, MISSLITZ U, BAUMANN E, 
VON DEYN W, KUDIS S, LANGEMANN K, MAYER G, 
WITSCHEL M, OTTEN M, WESTPHALEN K, WALTER 
H 

1999.12,01 1999WO-EP09343 

f^fl rift H Vl M VODA t \ 

Preparation of l-unsubsdtuted 4-benzoyl-5-oxy-pyrazole.'! (1) 
involves treating a 1 -(branched alkyl, alkenyl or aikynyl or benzyl)- 
substituted analog (11) with acid to cause elimination of an olefin or 
alcohol. 

DETAILED DESCRIPTION 

Preparation of 1-unsubstituted 4-benzoyi-pyrdzoles of formula (I) 
involves treating a l-substituted analog of formula (II) with an 
inorganic or wganic acid at pH less than 2, to cause elimination of an 
olefin or alcohol. 

IWO200034247-A+ 

NOVELTY 



R: = H. alkyl, alkenyl, aikynyl, benzyl, benzoyl, C(0)OT". -T"- 
C(0)OH, -T"-C(0)OT", SG2T" or SOz-phenyl (all optionally 
snbstituted (os) by T", OT". ST", halogen, OH, NH2. NO2 or 
CN): 

T"=1-4C alkyl; 

T =Torl-4ChaloaIkyl; 

A, B'. D' = ajk^l, alkenyl. alkyl or OT" ( all os by halogen. OH. O T" 
or CN) or ILhalogen, OH. CN, NO2, -(Y')„-S(0),„R, or - 
(Y')„-C(0)R,; 

Z' = as for A , phenyl (os by T', halogen, OH, CN or NO2) or a 5- or 6- 
membered saturated or unsaturated heterocycle containing 1 - 3 
of 0, S and N (os by halogen, CN, NO2, -C(0)R4, T, 3-8C 


cycloalkyl. OT', ST', >i(T'% phenyl (itself os by halogen, CN, 
NO2 or T') or 0x0 (optionally as the hydroxy tautomer) and 
optionally fused with a phenyl ring (os by halogen, CN, NO2 or 
T'), a carbocycle or a second heterocycle (os by halogen, CN, 
NO2, T', N(T")2 or OT') to form a bicyclic .system); 

Y' = 0 or NRs; 

n = Oorl; 

m =0-2; 

R, = T' or NR-iRe; 

R, =OH,T'.OT"orNR5R6; 

R5 =HorT"; 

R* =T"; 

R7 = branched 3-12C alkyl, 3-12C alkenyl or 4-12C aikynyl (os by 
halogen or OT") or benzyl (os by halogen, CN, NO2, 1-4C 
haloalkyl, SOzT' orC(0)T"); 
An INDEPENDENT CLAIM is included for (I) and their salts as new 
compounds, provided that Z' is other than 5-isoxazolyl or 5-pyrazolyl. 

ACTIVITY 

Herbicidal. 4-(3-(4,5-Dihydro-isoxa2ol-3-yl)-4-methanesulfonyl-2- 
methylben2oyl)-5-(2,4-difluorobenzoyloxy)-lH-pyrazoIe (la) at 0.125 

|W0 200034247-A+/1 


kg/ha post-emergence showed excellent herbicidal activity (no 
quantitative results given) against weeds such as Chenopodium album, 
Echinochloa cru.i-galli and Setaria viridi.'!. 


USE 

(I) are herbicides (claimed for the new compounds (I)). They are 
useful as total herbicides or (at lower application rates) selective 
herbicides for controlling grasses and other weeds in crops such as 
wheat, rice, maize, soya and cotton. 


ADVANTAGE 

The process gives (I) in high yield. 


SPECIFIC COMPOUNDS 

9 Compounds (I) are disclosed, e.g. 4-(3-(4,5-dihydro-isoxazol-3- 
yl)-4-methanesulfonyl-2-methylbenzoyl)-5-(2,4-difluorobenzoyloxy)- 
IH-pyrazole of formula (la). 



ADMINISTRATION 

Application rate is 0.001 - 3 (preferably 0.01 - 1) kg/ha, pre- or 
post-emergence. 


EXAMPLE 

A solution of 3-(4,5-dihydro-isoxazol-3-yl)-4-methanesnlfonyl- 
|W0 200034247-A-I-/2 
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methylbenzoyl chloride (1.0 g) in dioxan was treated with N-tert-butyl- 
pyrazolone (0.61 g) and dicyclohexyl carlxxiiimide (0.79 g), stirred 
overnight at room temperature, filtered, treated with potassium 
carbonate (0.58 g), heated at reflux for 3 hours and evaporated. The 
re.sidue was worked up to give 2-tert-butyl-2H-pyraEol-3-yl 3-(4,5- 
dihydro-isoxazol-3-yl)-4-raethanesulfonyl-2-methylben2oate (0.81 g; 
57 %). A solution of the above product (0.5 g) in aceionitrile (10 ml) 
was treated with tdfluoromethanesulfonic acid (0.37 g), heated at 
reflux for 5 hours and evaporated. The residue was worked up to give 

4- (3-(4,5-dihydro-isoxazol-3-yl)-4-methanesulfonyl-2-methylbenzoyl)- 

5- hydroxy-lH-pyrdzole (0.27 g; 54 %). 

DEFINITIONS 

Preferred Definitions: 
Unles!! specified otherwi.se alkyl groups are I-6C and alkenyl or 
alkynyl groups are 2-6C. 
In the new compounds: 

Z' = oxazolyl, 3- or 4-isoxazolyl, thiazolyl, isothiazolyl, 3- or 4- 
pyrazolyl, imidazolyl, pyridinyl, pytidazinyl, pyrimidinyl, 
pyrazinyl, pyrrolinyl, oxazolinyl, isoxazolinyl, thiazolinyl, 
isothiazolinyl, pyrazolinyl, imidazolinyl ordioxolanyl; 

Ri,R2 =HorT"; 

A, B\ D' = H, T', or; ST", SO2T", halogen. OH, CN or NO2. 
In the process: 

R7 = a-branched 3-6C alkyl or benzyl (os in the 4-position by CI, CN 
N02,CF3. SOjCHaoracyl). 

TECHNOLOGY FOCUS 

Organic Chemistry - Preferred Process: The organic acid is 
trifluoromethanesulfonic or trichloroacetic acid; and the inorganic acid 
is sulfuric, nitric, hydrochloric or hydrobromic acid. Reaction is 
carried out in a solvent, specifically acetonitrile, dimethyl formamide, 
dioxan, leirahydrofuran, toluene or chlorobenzene. 
(11) are prepared by acylating hydroxy-pyrazoles of formula (III) with 
benzoyl halides of formula (IV), followed by catalytic rearrangement 
of the acylation product. 

IWO 200034247-A+/3 
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R, OA 

(ill) D- (^mj 

Q = halogen. 
(177pp2400DwgNo.0/0) 
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2000-423357/36 B03 (B02) AMHP 1998.12.09 
AMERICAN HOME PROD CORP »W0 200034269-Al 
1998.12.09 1998-208540(+1998US-2O8540) (2000.06.15) C07D 
405/12, A6IK 31/33, A61P 31/12. C07D4I7/12, 213/75, 213/81 
Novel thiourea derivatives useful for treating diseases associated 
with herpes viruses (Eng) 
C2000-128176 N(AE AL AM AT AU AZ BA BB BG BR BY CA CH ; 

CNCRCUCZDEDKDMEEESFIGBGDGEGH / 
GM HR HU ID ILINISJPKEKGKPKRKZLCLK / 
LR LS LT LU LV MA MD MG MK MN MW MX NO / 
NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT 
TZ UA UG UZ VN YU ZA ZW) R(AT BE CH CY DE 1 
DK EA ES Fl FR GB GH GM GR IE IT KE LS LU MC \ 
MW NL OA PT SD SE SL SZ TZ UG ZW) 

Addnl. Data: BLOOM J D, DIGRANDI M J, DUSHIN R G, LANG S A, 
O'HARA B M 

1999.12.06 1999WO-US28892 

R/fi-H 7 H ld.A'>A'tt 7 1 
D\0-n, l-n, I'HAZAjj .J 1 

Thiourea derivatives of formula (I) and their salts are new 

Vxv. A. 

>r ^YV N NH G 

Ri-Rs = H, 1-6C alkyl, 2-6C aJJcenyl, 2-6C alkynyl, 1-6C perhaloalkyl, 
3-lOC cycloalkyl, 3-lOC heterocycloalkyl, aryl, heteroaryl 
halo, GI^. NO5. CO2R6. CORfi, 0R6, SRs, SORs, SOjRs, 
CONR7R8, NR6NR7R8, NR7R8 or W-Y-fCH2).-Z; or 

Rj+Rj or R3+R4 = 3-7 membered heterocycloalkyl or heteroaryl; 

R<i, R7 = iLl-6C alkyl, 1-6C perhaloalkyl or aryl; 

R8 = H, 1-6C alkyl, I-6C perhaloalkyl. 3- IOC cycloalkyl, 3-IOC 

IWO 200034269-A+ 

Thiourea denvanves (I) are new. 
DETAILED DESCRIPTION 


heterocycloalkyl, aryl or heteroaryl; or 
R7+R8 = 3-7 membered heterocycloalkyl; 
A = heteroaryl; 
W = 0.NR6 or is absent: 
Y = COorC02orisabsent; 

Z= 1-4C alkyi, CN, COjR*, CORs, CONRtR,, OCORe, NReCORT, 
0C0NR6. ORi, SRe, S0R6, SO2R6. SRjNRtRs (sic), NRtRb or 
phenyl; 

G = aryl or heteroaryl; 

X = bond, NH, 1-6C alkyl, 2-6C alkenyl, 1-6C alkoxy, 1-6C thioalkyl, 

I-6C alkylarainoorCHJ; 
J = 1 -6C alkyl, 3-7C cycloalkyl, phenyl or benzyl; and 
n=l-6. 

ACTIVITY 

Virucide. In a V2V antiviral (ELISA) assay N-l2-(5-chloro-2,4- 
dimethoxy- phenyl)-thioureido]-pyridin-3-yl )-2-fluorobenzaniide 
inhibited viral replication by 90% at a concentration of 10 micro g/ml. 

USE 

(I) are useful for inhibiting the replication of a herpes virus and 
treating heqies vims infections such as human cytomegalovirus, 

herpes simplex vims, and varicella zoster virus (claimed). (1) are also 
useftil for inhibiting and/or treating diseases associated with herpes 
viruses including Epstein-Barr virus, human herpes viruses-6 and -7, 
and Kaposi herpes virus. 

SPECIFIC COMPOUNDS 

31 Compounds (I) are claimed e.g. furan 2-carboxylic acid (6-f3- 
(5<hloro-2,4-dimethoxy-phenyl)- thioureido]-pyridin-3-yl ) -amide 
(la). 

|W0 200034269-A+/1 
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ADMINISTRATION / 

Dosage is 0.01-1000 mg/kg/day orally or 0.1-100 mg/kg/day / 
parenterally. 1 


s 

► (1) 

EXAMPLE \ 

To a solution of 2,5-dichloroaniline (0.16 g) in THF (20 ml) was\ 
added freshly prepared l.l'-thiocarbonyldiimidazole (0.2 g) and the 
mixture was stirred for 30 minutes at room temperature. [1,2,3]- 
Thiadiazole4-carboxylic acid (4-amino- phenyl) amide (0.22 g) was 
added and the mixture was stirred for 6 hours. Work up gave [1,2,3] 
thiadiazole-4-carboxylic acid {4-[3-(2,5-dichlorophenyl)-thioureido)- 
phenyl) -amide. 

(162ppI894DwgNo.0/0) 

(III) 


TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: (I) can be prepared by reacting 
appropriately substituted amines of formula (11) with appropriately 
substituted isothiocyanates of formula (III). 
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98-126135/12 805 YAMA 96.06.25 
YAMANOUCHl PHARM CO LTD *JP 10007647-A 

96.06.25 96JP- 164233 (m)l.l3) C07C 335/20, A6IK31/17, 31/24, 

C()7D3l7/58,A6lK3l/275.31/36 
New thiourea derivatives - are beta-3 receptor agonists which 
accelerate insulin secretion and elevate insulin sensitivity, useful 
for treating diabetes 
C98-041612 

B(IO-Ai3B. I4-S4) .2 1 

S 

Ri, R2 = H, halo, hvdroxvl. cvano. nitro. trinuoromethyl. lower 

alkoxyl, lower acylamino, lower alkylsulphonylamino, lower 
alkoxycaibonylainino, N'-Iower alkylureido or lower allcyl 
(optionally .<;ub.stituted): 

Rj = H or lower alkyl; 

A = a bond, lower alkylene or lower alkenylene; and 
ring B = optionally substituted aryl or cycloalkyl. 

USE 

(1) are p-3 receptor agonists and are u-seful for treating diabetes. 
(1) accelerate insulin secretion and elevate insulin sensitivity. 

|JP 10(H)7647-A+ 

Thiourea derivatives of fonnula (1) and their salL<; are new. 

/ 

T = a group of tbrmula (a); ' 


PREPARATION 

E.g. 

. TO;" 

2. reduction 

1. S=C==N — A— rBy 

» <I) 

2 . deprotect 

Ri.. Rt, = protecting group for Ri, Rj and OH; and 
R' = amino protecting group. 

EXAMPLE 

(S)-l-[4-(2-(N-t-Butoxycarb()nyl-N-(2-hyclr(}xy-3- 

|JP 10(H)7647-A+/1 


98-126135/12 | 


phenoxypropyl)aniinoJethyl|phenylJ-3-phenyllhiourea(0.33 g) 


dissolved in methanol (10 ml) and 4 N hydrogen chloride ethyl acetate 


solution (10 ml) were mixed and stirred at room temperature for 1 


hour to give 0. 1 7 g (S)- 1 -[4-f2-f(2-hydr()xy-3- 


phenoxypropyl)amino|ethyl]phenyll-3-phenylthiourea(la).HCl, m.pt. 


214-217 "C.IMHG) 


(2()pp()()2DwgNo.()/()) 
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97-526074/48 C02(C()1) BADI 96,0327 
BASF AG *W0 9735845-A1 

96.03.27 96DE- 101 2032 (<;?. 10.02) C07D 239/54, AOIN 43/54, C07C 

271/22,275/24 

New l-methyl-3-benzyl-6-haloalkyl-uracil derivatives - useful as 
pre- or post-emergence, total or selective herbicides and as 
desiccants or defoliants, especiallv for cotton (Ger) 
C97-167275 N(AU BG BR BY CA CN CZ CE HU IL JP KR KZ LV 
MX NO NZ PL RO RU SO SI SK TR UA US UZ VN) 
R(AT BE CH DE DK EA ES Fl FR GB GR IE IT LU MC 
NLPTSE) 

Addnl. Data: iVIENKE 0, HA1S1PRECHT G, HEISTRACHER E, 
KLINTZ R, SCHAEFER P, ZAGAR C, MENGES M, 
WESTPHALEN K. WALTER H. MISSLITZ U 
97.03.10 97WO-EP01203 

C(7-DI2. 14-UIA. 14-VI. I4-V2. I4-V3) .3 1 

Me 0 R 

X = 0«rS; 0^) 
Ri= 1-4C haloalkyl: 
R2 = H or halogen: 

R3.= H. CN, CNS, halogen, I-4C haloalkyl. I-4C haloalkoxy or 1-4C 
haloalkyldiio; 

Ra= H, CN, CNS, halogen. 1-4C alkyl, 1-4C haloalkyl I-4C alkoxy, 

1-4C haloalkoxy. 1 4C haloalkylthio or alkylaminocarbonyl; 
Rs = (i)H. CN, NOj, OH, NH2, halogen, 14C alkviamino (optionally 
1 WO 9735845-A+ 

Substituted l-methyl-3-benzyl-6-baloalkyl-uracil derivatives of 
formula (1) and their salts and enol ether derivatives are new. 


substituted by I-4C alkyi, (l-4C)aikylcarboxyl (.sic) or (1- 
4C)alkoxycarbonyl), haloalkoxy or haloalkylthio; or 
(ii) alkoxy, alkylthio, cycioalkoxy, cycloalkyithio, alkenyioxy, 
alkenylthio, alkyiiyloxy, alkynylthio, alkylcarbonyioxy, 
alkylcarbonyithio, alkenylcarbonyloxy, alkenylcarbonylthio, 
alkynylcarbonyloxy, alkynyicarb<5nylthio, aikylsulphonyl or 
alkylsulphonyloxy (all optionally substituted by 1-3 of 

(a) halogen, NO2, CN, OH, cycloalkyl, alkoxy, cycioalkoxy, 
alkenyioxy, aikynyloxy, alkoxyalkoxy, alkylthio, alkylsulphinyl, 
aikylsulphonyl and 1-6C alkylideneamino: 

(b) phenyl, phenoxy or phenylsulphonyl (all optionally substituted 
by 1-3 of halogen, NOz, CN, alkyl, alkoxy and haloalkyl); 

(c) 3-7 membered heterocyclyl or heterocyclyloxy (both 
optionally substituted by 1 -3 of halogen, NO2, CN, alkyl, alkoxy, 
haloalkyl and alkylcarbonyl); and 

(d) COR,. COOR7, COSR7. CONRtRs, OCOR7. OCOOR7, 
OCOSR7, OCONR7R8 or NR7R8): 

R7 = H, alkyl, cycloalkyl, alkenyl, alkynyl, alkoxyalkyl, 
alkoxycarbonylalkyl, alkenyloxycarbonylalkyl, phenyl or 
phenylalkyl (where phenyl moieties are optionally substituted by 
1 -3 of halogen, NO5, CN, alkyl, haloalkyl, alkoxy and 
alkylcarbonyl); 

Rs = H, OH, alkyl, cycloalkyl, alkoxy, alkoxycarbonylalkoxy, alkenyl 
or alkenyioxy; or 

NR7R8 = 3-7 membered heterocycle (optionally substituted by 1-3 of 
halogen, NO2, CN, alkyl, haloalkyl, alkoxy and alkylcarbonyl); 
Bfi.= (!) OH, SH, haloalkoxy or haloalkylthio: 

(2) alkoxy, alkylthio, cycioalkoxy, cycloalkyithio, alkenyioxy, 5- 
7C cycloalkenyloxy, alkenylthio, aikynyloxy, alkynylthio, 
alkylcarbonyioxy, alkylcarbonylthio, alkoxycarbonyloxy, 
alkenylcarbonyloxy, alkenylcarbonylthio, alkynylcarbonyloxy, 
alkynylcarbonylthio, aikylsulphonyl or alkylsulphonyloxy fall 
ODtionallv substituted by 1 -4 groups selected from erouD.s (aUd) 
given m R5 (ii) (except that the Hb, PhO and PhS02 in (b) may 
additionally be .substituted by alkoxycarbonyl), =0, =N-OR2o • 
C(R2i)=N-OR2o and SiRwRjiRi^l; or 

(3) -CYRu, -CRn(ZiR,2)(Z2R,3), -C(Rn)=C(R,4)-Q, - 
CHRuCHRi4CORi5,COOR,9, -CsCCONHORjo, - 
ChCCON(R,9)OR:o. -CsCCSNHOR^o, -CsCCSN(R,9)ORjo, - 
C=CC(R2i)=NOR2o, -NR3JR24 or -CsC-Q': 

RM-R32 = alky! or 2-6C alkenyl; 
ZuZ2 = OorS: 

Q = CN, CORis CH2COR,5, -C(R,6)=C(R,7)COR,5, 

IWO 9735845-A+/1 
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CHzCHR.sCOR,,, CONHORao. CON(R|,)OR20, CSNHOR20, 
CSN(R„)OR2o, C(R2i)=NOR2o or Q'; 
Q' = heteriKycle of formula (a); 

..-A^/O (a) 

Q" = OorS; 

Alk = 1 -3C alkylene (optionally substituted by alkyl): 

R„ = H. CN, alkyl, haloalkyl, 2-6C alkenyl, 2-6C alkynyl, cycloalkyl, 

alkoxyalkyl or alkoxycarbonyl; 
Ri2,Rn = alkyl, haloalkyl, alkenyl, alkynyl or alkoxyalkyl; or 
Ri2+Ri.i= 2-4 membered hydnKarbon chain which (i) is saturated or 
unsaturated, (ii) is optionally substituted by =0, (iii) optionally 
has one member (not adjacent to Zi or Zs) replaced by 0, S or N, 
(iv) is optionally substituted by 1 -3 of CN, NO2, NH2, halogen, 
alkyl, 2-6C alkenyl, alkoxy. 2-6C alkenyioxy, 2-6C aikynyloxy, 
haloalkyl, cyanoalkyi, hydroxyalkyi, alkoxyalkyl. 

alkenyloxyalkyl, aikynyloxyalkyl, cycloalkyl, cycioalkoxy, 
COOH, alkoxycarbonyl, alkylcarbonyloxyalkyi and phenyl (itself 
optionally substituted by 1-3 of CN, NO2, NH2, halogen, alkyl, 
haloalkyl. alkoxy and alkoxycarbonyl) and (v) optionally has 1 or 
2 members forming part of a 3-7 membered ring (optionally 
containing 1 or 2 of 0. S, N and N(alkyl) as heteroatom(s) and 
optionally .substituted by 1 or 2 of CN, alkyl, 2-6C alkenyl, 
alkoxy, cyanoalkyi. haloalkyl and alkoxycarbonyl); 
Ri4 = H, CN, halogen, alkyl, haloalkyl, alkoxy, alkylcarbonyl or 
alkoxycarbonyl; 

Ri5 = H, OR22, SR22, alkyl (optionally mono- or disubstituted by 
alkoxy), 2-6C alkenyl, 2-6C alkynyl, haloalkyl, cycloalkyl, 
alkylthioalkyi, alkyliniinooxy, NR23R24 or phenyl (optionally 
substituted by 1-3 of CN, NO2, halogen, alkyl, 2-6C alkenyl, 
haloalkyl, alkoxy and alkoxycarbonyl); 

R22 = as R,9; 

R2},R24 = H, alkyl, 2-6C alkenyl, 2-6C alkynyl, cycloalkyl, haloalkyl, 
alkoxyalkyl, alkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
alkoxycarbonyl-(2-6C)alkenyl (optionally substituted in the 

IW0 9735845-A+/2 
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alkenyl by 1-3 of halogen and CN), alkylsulphonyl, 
alkoxycaibonylalkylsulphonyl, phenyl or phenylsulphonyl (where 
phenyl moieties are optionally substituted by 1-3 of CN, NO^, 
halogen, alkyl, alkenyl, haloaikyl, alkoxy and alkoxycarbonyl); or 
NR23R24 = 4-7 membered saturated or unsaturated heierocycle, 
optionally containing a second 0, S, -N= NH or N( alkyl) 
heteroatom; 

R16 = H, CN, halogen, alkyl, alkenyl, alkynyl, alkoxyalkyl, 
alkylcarbonyi, alkoxycarbonyl, NR23R2J or phenyl (opdonally 
substituted by 1-3 of CN, NO2, halogen, aJkyI, alkenyl, haloaikyl, 
alkoxy and alkoxycartwnyl); 

Ri7 = H, CN, halogen, alkyl, alkoxy, haloaikyl, alkylcarbonyi or 
alkoxycarbonyl: 

R,8 = H, CN, alkyl or alkoxycarbonyl; 

Ri9 = (i) H; (ii) alkyl, haloaikyl, 2-6C alkenyl or 2-6C alkynyl (all 
optionally substituted by i or 2 of CN, halogen, OH, COOH, 
alkoxy, alkylthio, alkylcarbonyi, alkoxycarbonyl, 
alkylcarbonyloxy, alkenyloxycarbonyl and -CO-Het): (iii) 
alkylcarbonyi, haloalkylcarbonyl, alkoxycarbonyl, mono- or 
dialkylaminocarbonyl, alkoxyiminoalkyl orcycloalkyl: or (iii) 
phenyl or phenylalkyl (bt)th optionally ring-substituted by 1-3 of 
CN, NO2, halogen, alkyl, haloaikyl, alkoxy and alkoxycatfoonyl); 

Het = N-bonded 3-7 membered aza-heterocycle optionally containinc a 
second 0 or S heteroatom: 

R20 = H, alkyl, haloaikyl, cycloalkyl, alkenyl, alkynyl, hydroxyalkyl, 
alkoxyalkyl, alkyldiioalkyl, cyanoalkyl, alkylcarbonylalkyl, 
alkoxycarbonylalkyl, aIkoxycarbonyl-(2-6C)alkenyl, 
alkylcaibonyloxyalkyl or phenylalkyl (optionally ring-substituted 
by 1-3 of CN, NOj, halogen, alkyl, haloaikyl, alkoxy and 
alkoxycarbonyl): 

R21 = (i) H or halogen; (ii) aJkyI, haloaikyl, alkoxy, haloalkoxy, 
alkenyloxy, alkylthio, haloalkyldiio, alkylcarbonyloxy, 
haloalkylcarbonyloxy, alkylsulphonyloxy or 
haloalkylsulphonyloxy (all optionally monosubstituted by OH, 
CN, COOH, alkoxy, alkylthio, alkylcarbonyi, alkoxycarbonyl,' 
mono- or dialkylaminocarbonyl, or alkylcarbonyloxy); (iii)-CO- 
Het; (iv) alkylcarbonyi, haloalkylcarbonyl, alkoxycarbonyl, 
alkoxycarbonyloxy, alkylcarbonylthio, haloalkylcarbonylthio, 
alkoxycarbonylthio, 2-6C alkenyl, 2-6C alkenylthio, alkynyl, 
alkynyloxy. alkynylthio, (2-6C) alkynylcarbonyloxy, 
alkynylsulphonyloxy, cycloalkyl, cycloalkoxy, cycloalkylthio, 
cycloalkylcarbonyloxy or cycloalkylsulphonyloxy; or (v) phenyl, 
phenoxy, phenylthio, benzoyloxy, phenylsulphonyloxy, 

IWO 9735845-A+/3 
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phenylalkyl, phenylalkoxy, phenylalkylthio, 
phenylaikylcarbonyloxy or phenylalkylsulphonyloxy (all 
optionally ring-substituted by 1-3 of CN, NO2, halogen, alkyl, 
haloaikyl, alkoxy and alkoxycarbonyl): 
Y = 0,SorN(R27): 

R27 = (i) H, OH, alkyl, alkenyl, alkynyl, cycloalkyl, haloaikyl. 
alkoxyalkyl, alkoxy, alkenyloxy, alkynyloxy, cycloalkoxy, 5-7C 
cycloalkenyloxy,. haloalkoxy, haloalkenyloxy, hydroxyaJkoxy, 
cyanoalkoxy, cycloalkylalkoxy, alkoxyalkoxy, alkoxyalkenyioxy, 
alkylcarbonyloxy, haloalkylcarbonyloxy, alkylcarbainoyloxy, 
haloalkylcarbainoyloxy, alkylcarbonylalkyl, alkoxycarbonylalkyl, 
alkylcarbonylalkoxy, alkoxycarbonylalkoxy, alkylthioalkoxy or 
diaikylaminoalkoxy; (ii) phenyl, phenylalkoxy, phenylalkenyloxy 
or phenylalkynyloxy (all optionally ring-substituted by 1-3 of CN, 
NO2, halogen, alkyl, haloaikyl, 2-6 alkenyl, alkoxy and 
alkoxycarbonyl; and with 1 or 2 CH2 units of the aliphatic chains 
optionally replaced by 0, S or N(alkyl)); (iii) heter<x;yclyl, 
heterocyclylalkoxy, heterocyclylalkenyloxy or 
heterocycJylalkynyloxy (all optionally ring-substituted by 1-3 of 
CN, NO2, halogen, alkyl, haloaikyl, 2-6 alkenyl, alkoxy and 

aJkoxycarbonyl; and with 1 or 2 CH2 ut)its of the aliphatic chains 
optionally replaced by 0, S or N(alkyl)), where heterocycles are 3- 
7 membered; or (iv) NR28R29: 

R28,R29 = H, alkyl, alkenyl, alkynyl, cycloalkyl, haloaikyl, alkoxyalkyl, 
alkylcarbonyi, alkoxycarbonyl, alkoxycarbonylalkyl, 
alkoxycarbonyl-(2-6C)a]kenyl (optionally substituted in the 
alkenyl by 1-3 of halogen and CN) or phenyl (optionally 
substituted by 1-3 of CN, NO2, halogen, alkyl. alkenyl, haloaikyl, 
alkoxy and alkoxycarbonyl); or 

NRjsRio = 4-7 membered saturated or unsamraled heterocycle, 
optionally containing a further 0, S, -N=, NH or N(alkyl) 
heteroatom; 

if Ri is in the 4-position (i.e. R5 is in the 5-position), then : 
R« may also = (4) -CON(R,9)OR2o, -C(R2i)=NOR2o, - 

C(Z,R,2)(Z2Rb)OR22, -C(Z|R,2)(Z2R|3)SR22, - 

C(Z,R,2)(Z2R,3)NR2,R24, Q', COOR22. COSR22, CONR23R24, 
alkylthio alkylcarbonyi or alkyliminooxycarbonyl; 

unless specified otherwise alkyl moieties have 1-6C and alkenyl, 

alkynyl and cycloalkyl moieties have 3-6C. 

IW0 9735845-A+/4 


Enamine ester and enamine carboxylate intennediates of fonnulae 
(III) and (IV) (.see 'Preparation') are also new. 

(a) 



USE 

(1) are herbicides and plant desiccants/defoliants (all claimed). 
They are u.seful (i) as total herbicides or (at lower application rates) as 
selective herbicides for combatting grassy and other weeds in crops 
such as wheat, rice, maize, .soya and cotton, (ii) as desiccants for 
drying the above-ground parts of crops such as potatoes, rape, 
sunflowers and soya to facilitate mechanical hMvesting ; (iii) for 
promoting abscission of fruit or (iv) for controlled defoliation of 
useful pkmts, especially cotton (claimed). 

Application rate is 0.(W 1 -3.0 (preferably 0.0 1 - 1 .0) kg/ha, pre- or 
post-emergence. 




ADVANTAGE 

(I) have stronger herbicidal activity against undesirable plants 
than related known compounds. 




PREPARATION 

The following processes are claimed. 



■ IW0 9735845-A+/5 
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Rj 0 R3 R4 

(IV) 

cycllse 

» (I; X = 0) 

base 

L = aJkyl or phenyl. 

(b) 

/ \ i nethylate 
(V) 

IW0 9735845-A+/6 


(c) 

(a) 

(VIII) /^7~^ 

/Me 

* 

Rj 0 (X) 

Reaction is in presence of base, or (Vlll) is used in aJlcali metal salt 
form. 

STARTING MATERIALS 

(III) and (IV) are prepared e.g. as follows. 

<xi, r~\ 

|W0 9735845-A+/7 
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(b) 

R.— X NH — CH„-/ 

H H 

EXAMPLE 

A solution of l.8g 3-(2,3-dichloro-4-isopropoxybenzyl)-2,4-dioxo- 
IH-6-triHuoromethyl-l,2,3,4-tetrahydropyrimidine in 50 ml DMF was 
treated with ().7g KzCO, and l).7g Mel, stirred for 18 hrs. and treated 
with 150 ml ice- water. The solid product was isolated to give 1.4g of 
3-(2,3-dichloro-4-isopropoxybenzyl)-2,4-dioxo- 1 -methyl-6- 
tritluoromethyl- 1 ,2,3,4-tetrahydropyrimidine (la), m.pt. i67-168°C. 

(XVII) 

BIOLOGICAL ACTIVITY 

(la) at 3.9 and 7.8 g/ha post-emergence showed good selective 
herbicidal activity against Abun'lon iheophrasti, Amaramhus 
retroflexus and Solanum nigrum in wheat. (RMH) 
(I17pp2400DwgNo.0/0) 
SR:WO9504461 

CHjNHCOOL 


► (IV) 

|W0 9735845-A/8 
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95-187191/25 C02 FARE 93.11.23 

BAYER AG *EP654468-A1 

93.1 1.23 93DE-4339863 ^5.05.24) C07D 249/12, AOlN 47/38 
Substd. carbamoyl-triazole derivs. - useful as herbicides esp. 
selective herbicides for weed control in crops (Ger) 

C95-086934 R(BE CH DE ES FR GB FT U NL) 
Addnl. Dala: ANDREEK, DOLLINGER M, SANTELH 
94.1 1.1094EP-1 17746 


Substd. carbamoyl triazoie derivs. of formula (I) are 



m = (M; 
n = 0-2; 

R' , = opt. substd. alkyl, alkenyl or alkynyl; or 


C(7-D13, 14-UiA,14-V2) .3 


R'+R^ = alkanediyl; 

^ = halogen, OH, NH2, SH or opt substd. alkvl alkox v. alkylthio, 
alkylamino, alkanoylamino, alkylsulphonylamino", cycloalkoxy, 
cycloalkylthic, cycloalkylamino, cycloallQ'lalkoxy, 
cycloaftylalkylthio, cycloalkylalkylamino, aryloxy, aiylthio, 
arylamino, aiylcaibonyl, ^Isulphonyl, arylaUg'l, arylalkoxy, 
arylalkylthio, aiylalkyiamino, arylalkyfcaiixjnyl or 
aiylalkylsulphonyl. 

Also claimed are substd triazoles of formula (III) (see 
"Preparation"). 

USE 

(0 are defoliants, desiccanis and esp. herbicides. They are esp. 
suitable forihe selective control of weeds in crops such as cereals, 
beet, soya and cotton, (m) are intermediates in the prepn. of (1). 

Suitable amis, fw use are 10 g-10 kg/ha., esp. 50 g -5 kg/ha. . 



A mixL of 3.5 g 3-(4-cyano-2,5-difluoTophenylthio)-lH-l,2,4- 
Uiazole, 2.1 g N,N-diethylcarbonic acid chloride and 20 ml pyridine 
were stirred for 3 days at 20 "C. The mixL was then diluted to double 
vol with water, filtered and washed with IN HCl and water. 5.5 g 
(91.5% yield) 3-(4-cyano-2,5-<lifh]orophenylthio)-l- 
diethyl^inocarbony!-lH-l,2,4-triazo!e of m.pL 80 °C were thus 
obtd. 

This cpd had 80%, 90%, and 50% effectiveness against Galium, 
Ipanoea and A^ums resp., without harming rape or cotton plants. 
(AC) 

(16ppl401DwgNo.0/0) 
SR:EP332133EP422369 
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9U6ll76pi BOl bO0r«>3.1O.13 
BOOTS CO Pt£ *W095ID521-AI 
93.10.13 93GB-021 162 (S5.04JO) C07D 487/04,A6IK31/5O5(CWD 
239:00,249*0.487/04) 
New and use of 1.2,4-triazolo[I^a[pyriinidine cpds. - for 
treatment and/or prevention of sdznes, epilepsy and nemotogka] 
damage e.g. stroke, brain tiaimia, head iniiiiY or hafimoitliase (Ene) 
C95-074901 N^MATAUBBBIjBRBYCA CHCNCZDEMCEEES 
FI GB GE HU ]P KE KG KP KR KZ LK U( LT LU LV MD 
MG MN MW NL NO NZ PL PT RO RU SD SE SI SK TITT 
UA US UZ VN) R(AT BE CH DE DK ES FR GB CR IE IT KB 
LUMCMWNLOAPTSDSESZ) 
Addnl-Dala: HEALDJ.FERNANDEZFERNANDEZMI.SARGENTB 
94.iai294WO-EP03364 

B(6-D9.I4-J7,14-Nl© .3 1 

R* Rs = H. 1-6C alkyl. opt snbsld. by one or mew of halo. CN. OH, 
NHiorl-eCaDcytor 

IWO951052I-A+ 

1 Z4-tria201o[l ^ajpyiimidine cpds. of fomula (II) and their sahs are 

Ri ■> H or 1-6C aOsy], 1-6C alkmy « 1-6C aDcanoyl opt sutetd. by 

one or nwic of halo, Ol. OH w NHj; 
Rj,R,-Horl-6Calkyl.l-6Calla«y. l-6CaIkaiioyl. l-6CalMfliioi 
1-6C alkylsuMunyl or \-6C alk}4si#hQiiyl opt substd. iy one 
or more of hab, CN, OH w NHj; 


CR4Rs-3-6Ccycloalkylidene opt substd by one or more of halo, ' 

CN.0H,NHjorl-6Calkyl; 
Re, R,, R« = H. halo, OH, SH, CN or I-6C alkvl. 1-6C alkanovt. 1-6C 
alkoxy, 2-€C aikoxycarbonyl. cartxixy, 1 -6C alkanoybxy, 
l-«:alkyhhio, 1-6C allcylsulphinyl, l-6Calkylsulphonyl, 

Admin, may be oral, rectal, paienteial or KqucaL Typical unit 
dosage is 1-l.COO mg. pief. S-SOO mg. 

SPECIHC COMPOUNDS 

21 cpds. (I) are clainwd. e.g.: 

1 -6C alkylsulphonylamino, sulphamoyi, caibamoyl, 2-6C 
aJkylcaibamoyl or 1 -6C alkanoylamino optsubadbvone 
or more of halo, C^i. OH or anmo and anvR^tonTsoDL 
substd. by one OT moie t-6C altyl; 
with the proviso that if Ri, Riji}, Ri and Ri ° H; Rs ° Meand either 
R«, Rt = H or R6 - 4-chlaio and Rt is H or 2-cMaiD then cpd (11) is 

Also claimed is the use of cpds. (1), which are cpds. (n) exchiding 
the proviso, as i^iaimaceuticals. 

USE 

Cpds. (0 and (D) can be used for the treatment, prophylaxis 
and/or mhibition of seizures, neurological disorders such as epilepsy 
andjkx' cooditkns in whkl Ihcie is nmological damage, e.g. strolas, 
brain tumour, head injuiies and haemondtage. Cpds. 0) and (U) 
poteotiate GABA-A transmissian an^^ activate nemonal K* 
channels. 

7-ll-(4-fluorophenoxy)ethyl]-lA4-triazoloIl,5-a]pyrimidine(IIa); 
7-Il-(4-inediylsulphonyPem»y)elhQxyH2.4-tria20lo [1,5- 
a]pyiimidine; 

'ipyi^S!"^*'""'^'''*™*^^^''"''^''' 

PREPARATION 

Cpds. (II) ateprqid as follows (claimed): 

(a) 

IWO9510S21.A+/1 


I II I I 

0 Rj 


Y = alcavinggp. 
(b) 


Xxy- ' 


IWO9510521-A+/2 


(con'^J 
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(c) 

OH 

(d) 

RjCii-»-o »cid c»«=aly««d ^ ^^^^ ^^^^ 
cyelizatlon 

\ i- "t a 

lwoq5ios?.i-A+n 

W 199S Oeruent Infornatlon Ltd 

95-161725/21 1 

i 

EXAMPLE 

1 . 1 2g of 4-fluoropheiiol was added to a sdired suspension of 0.48 
g of NaH in 35 ml of dry 1 ,2-dimethoxyethane. The mixL was stined 
at room temp, for 30 tnins., then a soln. of 211 % of 7-(l-bn)moethyI)- 
1,2, 4-tria2nlo[l, S-aJpyrimidine in 85 ml of dry 1, 2- 
dimethoxyethane was added dropwise. The mixL was stirred at room 
temp, for 24 his.. The NaBr was removed by filiiation. 

The solvent was evapd. and the residue dissolved in CHjCb and 
washed with 200 ml of a 5 % aq. soln. of NaOH, followed by water. 
The organiclayer was dried (MgSU) and woited op to give 1.03 g 
(11a) mpL 106-108 ^.(AQ 
(81pp2268DwgNaO/q) 
SR:WO8901478 

IWO951032I-A/4 
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92-3M487/4B 805 UYPE- 91.05.01 
UNIV PENNSYLVANIA 'WO 92I92I0-A2 

91.05.01 91 US-6943J5 (92.11. 12) A61 K 
Novel serotonin re-uptake Inhibitor cpds. ■ are oniidepressonts, olso 
useful for imaging serotonin receptors when contg. radioactive 
halogen Isotopes (Eng) 

C92-176712 N(CA JP) R{AT BE CH DE DK CSPRGBGR IT lU MCNLSE) 
Addnl. Data: KUNG H F 

92.04.22 92WO-US03261 

B(5-A3A, 5-A3B, 5-BlB, 7-H, 10-A4, 10-A8, 10-A10,"T 

10- A13D, 10-A15. 10-A18, I0-A19, tO-BIA. 10.B2b! 

11- C7E5. 12-ClO. t2-Gl. I2-MA5) 

U, V. W. X. Y. i = H. h8l0orl-4fintl<yln,.l-4n.av,vy " 
tooth ODt. substd. bv halo and/or OH)' 1-6C hetero- 
cycle. 1-4C thioalkyl. NK,k^. -Rs-A-Rj. -A-R7. CN, 
SOjRg. NIICONHi OP CONR.R,: — 

Kl-R^ = H or 1-4C alkyl; 

R3. Rt = 1-6C alkyl; 

R7 = H, 1-GC elkyl. l-CC hp.terocycle or -A-R,; 
Rg = 1-4C fllkyi or NRjRj; 
A = S. NH or O; 

provided that at least one of U-Z = halo. 

Intermediate cpds. of formula (11) (see "Preparation") are 

USE 

(!) bind to neurotransmitter reuptake sites and csp. 
inhibit serotonin reuptake. Radioactive halogen (esp. 
labelled cpds. of (1) are useful for imaging serotonin 
receptors using single photon emission tomography (SPECT) 
to assess and improve treatment of psychiatric disorders 
(I) may also he useful for in vitro binding studies and as 
therapeutic agents. 

i1VO921S210-A+ 

Substd. 3-phenox-y-3-phenylpropylBniine dcrivs. of formulu 
(1) and their salts are new: 
Y ,Z 

M 

V W (I) 


SPECIFICALLY CLAIMED 
N-me-thyl-3-phenyl-3 
amine (la). 
PSEPARATION 
OH 

--^^ . 

^(1) 

Radlciactive I-labelle 
treating the corresp. B 
phGsphin« palladium, th 
derlv. (Ila) with Ij/CH 

Other intermediates 
used to prepare the red 
manner. 

-(4-iodo-2-metliylphenoxy)propyl- 
OH / 

d cpds. of (I) (lie prepd. by 
r-opd. witli Et jN.'tetrnkistriphenyl- 
en stirring the rosulting tributyltin 
CI] or NaI/HjOj(nq..). 
Within ttie scope of (II) may t>e 
iolabelled cpds. in en analogous 

Y' V 

'-«. ■ 

(11) 

and the others are as defined for U-Z; 

R = 1-5C nlkyl. 

EXAMPLE 

A niixt. of (R)-(+)-l-ehloro-3-phenyl-3-(4-iodo-2- 
inethylphenoxy)propBne (0.58 g), aq. MeNH; (40%, 4 ml) 

,WO9219210-A+/l 


02-3!)8487,'48 


and EtOH (1.5 ml) was heated at UOOC for 3 hr. in a 
sealed tul)e and worked up to give 0.25 g (44i) (R)-(-)-(la) 
a"D = + 11-98 (e 3.32, CHCl,); HCl salt had m.pt. GgoC. 
q"d = -8.34 (c 0.82. CHCI3). 

In in vitro competitive binding assays using rat bvoin 
tissue prt^pn. (la). HCl had Ki 5 nM (serotonin uptake, 
('H-paro.i:etine)) and IC50 20 nM (norepinephrine uotaKe, 
('H-msoxetine)).(26pp2218AFDwgNo0/3). 

SR:No-SR.Pub 


|WO9219210-A/2 


(C) 2004 Copyright Derwetii Informaiion Ltd. 


92-185374/23 C02 . SHEl 90,11,28 
SHELL INT RES Ml J BV 'EP 4aB474-Al 

90.11.28 90GB.025828 /5»2ai.03jC07D 213/86, AOIN 43/40. 

C07D 21 3/78, . 21 3/81, 213/83 
New 2-phenoxy-pyriiline-&-[thio)carboxainide derivs. - useful .as 

heibicides, agolnst grasses and braadleal weeds with selectivity to' 
smoll givin c'ereols (Eng) 

C92-0B4848 R(AT BECHDEOKESFRGBGRITIIIUNISE) 
Addnl. Data: FOSTER C J, GIIKERSON T. 5T0CKER R, GILMORE 1 J 
91.11.26 91EP.203092 

C(7.D4, 12-P6) ' 

Z = 0 or S; 

R,. Ri = H, olkyl opt.substd. by 1 or more of hnlo. Oil, 

CN, Blkoxy, alkylthio, olkoxycarbonyl or mono- .or 
di-alkylnaiina, olkenyl, nlkynyl, cycloalkyl. or opt. 
substd. cydonlkylalkyl, or OH. olkoxy. nlkcnylo.\y. 
oikynyloxy. nlkoxycorbonyl, Nil j. mono- or di- 

2-l'hcnoxy-G-pyridine-(thio)cnrboxnmidc dcrivs. ol lonnula 
(1) nrc new: 

Vl // \\/-0/^N'''\cz-NR,R, 

n = 1-5; 

X = H; liaJo; alkyl or nlkoxy (opt.substd. by hnlo, CN. 
OH and/or nlkoxy). _CN, NOj. alkcnyloxy. alkynyloxy, 
olkylthio, halonlkylthio, alkcnylthio or olkynyUhio; 

in = 0-J; 

y = halo, olkyl or haloajkyl; 

substd. by a halo, or diolkylcarbamayl; 
or It] + R, alkylcnc opt. inlcrruptcd by 0, S or IIR: 
and 

R = H or olkyl. 

MORE SPECIFICALLY 
n = 1-2 (csp.1): 

X = H, r, Cl. Dr, NO2, Et, OMe or CF, (csp. 3-CFj, 

3-OMe or 3-Cl); 
R, = H. 1-4C alkyl or 2-4C alkcnyl (esp. H): 
R2 = H, 1-8C alkyl. 1-4C alky] substa. by .F.OH. CN.Oiilc, 
OEt, COOMe, COOEt or mono- or di-(l-2C alkyl)- 
aiaino, 3-6C cydoolkyl, 2-4C olkenyl, 2-4C alkynyl. 
1-4C olkoxy, 1-4C olkylomino, 2-4C olkcnyloxv, 
COOMe, COOEI, 3-7C slkoxycorbonylominD, di'd-ZC 

|EP-48B474-A+ 


■BikyDcarbtmoyl. arylamino (opt.substd. by halo) or 
hBlo-(3-EC)cyeloalkyl-(l-4C)aIkyl (esp. Et. Pr, eyclo- 
propyl or cyclobutyl) ; 
or B, + Rj =.(CH2),, (CHj),0(,CHj), or (CHj)2NR(CH}),; 
R = Me or Et. 
USS/ADVANTAGE 

(1) are. herbicides active against a wide spectrum of 
grasses and esp. broadleavcd weeds (eg. blackgrass, wild 
oot, giant foxtail, green foxtail, morning glory, cleavers, 
black nightshade, speedwell and chiekwccd). when applied 
pre- or .post-omorgcncc. They exhibit selectivity to small 
grain cereals {e.g. maize, whcot. barley and rice) and to 
braad-lcaf crops (e,g. soya, sunnowcr and cotton). 

Application, rate is 0.01-10 (prof. 0.05-4) kg/ha. 


PREPARATION 



L = Icoving gp. 



EXAMPLE 

A fflixt. of 6-(3-trinuDromalhylpheno,\y)picolinic neid 
(1.5b) Did SOCl; (20 ml) was rcflu-vcd for 1 hr. Excess 
SOCl. was cvnpd. in vncuo and CHjClf (20 ml) added, 
A soln. of n-propylnmine (C.6g) ond Et,N (If) in CH.Cl, 

(20 ml) was added dropmsc nl nmbienl temp. 

After work-up, the residue was purilicd by silica gel 
chromotogrophy. eluting with 54 (v/v) other/ CHjClj, to 
give l.Sg. H-n-propyl-2-(3-trinuoronicthylphi!noxy)-6- 
pyridinecarboxaaiidc (la) as an <al. 

(iB) wos applied (prc-cmcrgcncc) at (a) S ond (b) 1 
kg/ho. 12 Days after applicn. herbieidol effect (0 » no 
effect; 9 = complete kiU) was assessed visuolly. 

EP-488474-.A*/] 


.92-185374/23 


Results were: i 

(a) ; barnyard grass (BG), oots (0), mustard (11). sugar- j 
bcel (SB) 9i maiie (Hi), rice (R), linseed (t) 8; soya- | 

ibcan (S) 7. 

(b) : BG, lil, SB 9; 0 8; S 7; II:, R, L 6. | 
(38pp985PHPDwBNoO/0). ; 

SR:».Jnl.Ref EP176 EP5301 1 JPM01781 1 US4251263 US4270946 I 


(C) 2004 Copyright Derweni information Ltd. 
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JANC 23.!l.r 

(+US.J24530) (12.03.91) Mi'k^y^'^'^ 
C07d.237/34 C07d-«}/0« C07d-*nA)4 


Pyridszinamlne dertvs. of {oimuia (|) , 
salts uid atereolaoners are new: 


= H. 1-6C tUtyl. hilo. OH. SH. CP,. HH,. mono- or 

(l-BCWkoxy. l.»C idkylthJo. i*,lfhlo. I^SC Lky^ 
•ulpWnyl. 1-»C •IkyKulphonyl. uytaulphinyl . Jyl- 
»ulpheBTl. 1-aC tlta«Te»h;n,1. l-»c\lln,l,^JI!Z.T. 


7-010. 12-M. I2-A7. 12-07. li-El I2-FI8 12 Jl '' 
I2-K2. 12-K6. 12-U) 


or try I; 

B' = H or 1-6C »I)tyJ: 
or B, ♦ R, is -CHsCH-CH°CH-; 
G = divsient eyelle anine moiety of formuUe fal)-(a5) 


-N C8 
(al) 

"I 


-N c' 


alkyl. or 2C ■ 
m. n = 1-4: 

R' = H, 1-»C tlkyj'or aryl (l-6C)alkyl; 
Alk - 1-ec tlkylene: 
X = 0, S or NR«j 
= H or I'tC alkyl; 
"'■ = H. 1-«C alkyl. l r6C hvdroxvalkv l. halo. NH,. 

CIJ. NO,. tSCj^oxy. OH, 1-Sc alkyHMo, 

SH or CFj,; and 
B' tn«y also b* 4.$-dihydro-2-oxatolyl or 2-oxazolyl. both 
opi. aubatd. with 1 or more 1-BC alkyl or hydroxyalkyi gpa. 
5.6-dlhydro-4H-1.3-oxailn-a-yl ot 4H-l,3-oxaxin-2-yl, both 
opt. oubatd. with 1 or aiore 1-«C alkyl, or hydroxyalkyi 
|P8. ; aryl: or a gp. of tonaula -2»-Cf:Yl.Z«-B»^ 
z' = 0, S, NR». CH, era dfiet bond: 


a direct bond; 


Z' = 0, S. NR"> 01 
Y = 0. SorNR": 
•B»-" » H or l-«C alkyl: 

R" " H. 1-6C alkyl, iryl. 3-<C cycloalkyl, aryl (1-6C> 
.l***^ cydoalkyl (l-SOalkyl. 3-6C alkenyl. 
3-6C alkynyl. 1-SC hydroxyalkyi. 1-6C slkoxy (1-6C 
alkyl. amino (l-SC)»lkyl, or mono- or dl(l-6C alkyl 
amino (l'6C)alky>: or 

R" may also be halo or hydrailno when Z' = bond >r 

CH,. y = O and Z' = bond; 

aryl = phenyl, op;, aubstd. by 1-3 of halo, 1-6C alkvl 
CF,, NO,, NH,, 1-SC alKoxy. OH or 1-SC alko.ry- 
carbonyl. 

Anti-picomaviral compans. and methods using (1) as 
active agent are alao claimed, 
USE/APyAHTAGE 

{I) nave pot«t local and systemic antiviral activity at 
very low dose* and have low cytotoxicity. Activity is 
ahown against a broad epectnim of picornaviruses. 
; Including poliovlrus type 1.2 and 3; coxsackieviruses 
echovirus, enterovlruaes. e.g. enterovirus 70 and esp. 
rhlnoviruses, e.g. Human rhlnovlnis serotypes HRV-2, -3, 

"I; -59. -63. 

-It. -n. -tS, -86. -B9, etc. 

US4»2«i-A*/l 


' and prevention of e.g. 

on cold, pneunonla, bronchiolltla, herpanglna. 

paralyalB, aseptic menlngldB. encephalltla, pericarditla 
myocardl«e, hepatltle, gaatrolnteatlnt] dlaeaaea. acute 
aemorrhagic conlunctlvifls. and derniatologieal dlaeaaea 
g. exanthema, hand-fool- and-mouth disease, etc 
Doaes are e.g. 0,001-50. pref. 0.01-10 mg/kg. 
SPECIFICAILY CLAIMED 

btnyi 4-C2-{]-(8-Bethyl-3-pyrida»lnyl)-4-piperidlnyl) 
ethoxyjbenjoata (la). ' 

PREPARATION 

♦ H-C-Alk-X-^^ 


opt. Iodide aalt 


(2) When X Is other than a direcl bond (i 


<1) For X = X' = 0 or S: 
N=N 

R' -(^ C-Alk-OH 


dfeijT AVAILABLE CX>PY (con '0 (C)2004Cbp>Tigh,Dervvemlnronna.ionLtd. 


Reaction la In preaence of PPh, and d iethyl »»odlcarbo»Yl ate 



- leaving gp .. 


■ S- F. CI. Br. or NO,. 


EXAMPLE 

of ?«»■ o* J-chlon>-S-<ii«thylpyrid.ilne. 22.4 pt». 
of ethyl 4-(2-(4-plp«ridlnyl)elhexy)benzoa(e butanedioate (11 
"'tCO, and 0.» Jits. DMP «u *Uncd for J hra. at 
150»C. Wofk-up gtvt IT pit. (SI.8I) of (la) m.pt. 130. 1»C 
(3:1 IPr,0/*eetoM) . (32ppl762CX])wKHeOyo) . 


US«992«3-A/3 


ocbT AVAILABLE U>PY 


(C) 2004 Cop\Tight Derweni Information Ltd. 



•■ amino protecling gf. : 
t * R, , - divalent amino protecting gp. 
EXAMPLE 

A soln. of 499 mg e-(4-(Z-tininoethylcarb8iRoy)- 
raelhoxy)phenyl)-5-methyl-4.5-tfihy(lro-J(2H)-pyri(lBll 
and 208 ml (2S)-(*)-3-phenoxy-1.2-epoxyprop«ne in 10 ml 
MeCN is refluxed for 10 hr. then evapd. The residue is 
taken up in CHCI,/MeOH (1:1) (lOm!) then nash 
chroraatographed over siUca gel elutlng with CHCl,;MeOH 
(90:10) (500 ml) then CHCl./lHeOH/NH.OH (90:10:2) (1 1) 

_ ve m mg (601) 6-(4-(N-(2-(3-phenoxy-2-hydroxy- 
propyIamlno)elhyl)earbamoylmethoxyphenyl)-5-nielhyl-4.5- 
dihydro-3(2H)-pyrida:inone (la). 

"his is dissolved in li ml EtOAc. S ml ether ere added. 
il 0.1 M Maleic acid in ether are added with stirring. 
The ppta. is filtered . washed with ether and dried over- 
night it SO'C in vacuo to give (la) mnleale. ni.pt. 58-M»C 
(59pp9SSEDDwgNoO/0). 
(E) I$R: No Search Report. 
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88-149149/22 B03 ROBN 21.11,86 
ROBINS A H CO INC 'I? .269-383-A 

21.11 M■{JS-933^S0 (01. Od.SS) A61 k-31/49 
l-Phenoxy-4(4-orYlpiperojinyl)-2-butonol - used flip, in medlcomeni 
for combatting type 1 aliergie response in host 

C88-066435 R(BE CH DE FR GB IT LI NL) 

B(7-D5. 1 2-A7, 1 2-D2, 1 2-D6, 1 2.K2, 1 2-U) N( 1 -A 1 ) 

A solt and/ or hydrate of (I) may also be used. 
MOnE SPECIFICALLY 

" Y r H, l-8C"aBsyl or halogen: 
Z : H. 1-8C alkyl or NO^: 
Y' = 11. halogen or 1-BCalkoxy. 

The use of 50 specific cpds. (I) is claimed, including 
1- {2-chlorophenoxy )-4- ( 4-pheny 1- l-pipero?inyl)-2-butanoI 
(lu). 
USE 

cause a decrease in the release of histamine and 
antagonise end organ effects of mediators involved in the 
immediate hypersensitivity response. They are therefore 
useful for treating allergic asthma, rhinitis, atopic dcrm.ititis, 
chronic hives and allergic conjunctivitis. 
Dose is 4-160 mg daily. 

,EP- 269383- A* 

Use ofa l-phenoxy-4-(4-arylpipcrazinyl)-2-butanolof 
formula (I) in the prepn. of a medicament for combntting 
Type I allergic response in a host is new. 

r^O-CHj-CH-CHj-CHi-i\,^^ ^'-Ar (1) 

Z 

Ar =-c,H2(X')(V')(Z') or 2-. 3- or 4-pyridyl: 

X.X' = H. 1-8C Dlkyl, i-8C nlko.xy, hiUoKen, Xf 3. NO^^Nllj. 

COOH or ( 1- 8C )aikoxyciirb'onyI ; ' ' ' ' 
y.y.y" ond X'l = X substit. other than opi. substd. Ph; 
XH' =JL alkyi or 1-8C ulkoxy. 


■j^c„.):».,c„„.c,.„,^-.V^ 


EXAMPLE 

ko-chlorophenoxy )-2-hydroxybuty! (.iiloridL' (jj.lj;). 
N-phonylpiperazinc (32. 6g) and i-Pr01l(iOO ml) v.ltc il-iIuxlv 
together for 48 hrs., then kept ovcrnighl ul O^C und filicrc-n 

The filtrate was treated with HCl/EljO and Ei^O, ;,ntl 
the solid prod, was sepd., dissolved in dil. MCI and neutra- 
lised with aq. NaOH to give 3.6gof (la), m.pt. 100- 101. 5' C 
after recrystn. from i-PrOH.(30ppl248HDD\vgNoU/U). 
(£>1SR: No Search Report. 


EP- 269383- A 
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87-130843/19 C02 CIBA 01. 10.85 
CIBAGEIGYAG 'liP -221-844-A 

O1.10.85CH-OO4245^;j.O5.87JAOln.43/a0CO7d-213/3O 
New l-pheno«y-2-pyndyl-olkanone ond-alkanol derlvs. - useful os 
fungicides, boclericides ond plant growth regulotors 

C87-054365 E(AT BE CH DE ES FR GB GR IT 11 lU NL :iE) 

C(7.Di, 12-AI.12-A2C, 12-P1,12-P9) 3 ' 


rhcno.vyiilkyl-pyi-iiJinc ilcrivs. oT formula (I) nre new: 

Rj — ^ y — 0— c— Rg (1) 

Ri - Rs = H, halo, 1-6C alkyi or 1-6C alkoxy (bcth opt. 

substd. by halo) , CN . 1-SC alkoxycnrbonyl or 
phenyl; 

Rj and R7 = H, 1-6C alkyl. 3-6C alkenyl, 3-6C olkynyl, or 
phenyl or benzyl Cboth opt. ring-substd. by 
halo, 1-6C alkyl or 1-6C alkoxy, bstn opt. 
substd. by halo); 

Rg = H, 1-6C iilkyl, 3-liC iilkciiyl, S-GC nlkyiiy). u,- ijcuy: 
(opt. ring-substd. by halo, l-(iC :ilkyi or 1-tiC alkoxy. 
both opt, substd. by hulo); 

provided thnt the CO gp. in Rg must be in the 3- or 4- 

R( = Me; and R9 can also be R,qCO;^ 

Rio = 1-6C alkyl (opt. substd. by halo), 3-6C alkenyl or 

alkynyl, 2-5C alkoxy-alkyi, 3-6C cycloalkyl (opt. 

substd. by 1-3C alkyl) or phenyl, benzyl or pheneihyi 

(opt. ring-substd. by halo, 1-6C alkyl or alkoxy, both 

cpt. substd. by halo). 
USE /ADVANTAGE 

(I) are microbicidcs., effective ugiiinst phytopHihogetiic 
bacteria and fungi;thcy have curative., systemic and csp. 

,EP-221844-A- 


preventative properties and can be applied to plants, seeds 
soils. Some (1) also have plant-growth regulatir.g activity and 
at higher doses inhibit ' ' " ' " 


Pref. application n 
SPECIFICALLY CLAIMED 
g Cpds. e.g- 


excessive vegetative gro'vta 1 


Q = H, Me, MeCO or MeCCHjCO. 
PREPARATION 


r = phenyl s ubstd. by H, to Rjj 
"= 1-"4C alkyl, 3-4C alkenyl, or phenyl or ben.'.yl, opt. 
substd. by alkyl, alkoxy, halo, NOj or CN. 


Reaction is pref. at -130 to 20''C, with Mg (in the form 
of a GrIgnarJ reagent) or BuLi as metallising agent. 


Reaction is pref. iit 0-12U«C. 

Both ncthods pix)ducc ketones which vim bv i wilucv.i 
conventloniilly to .-ilcohol.s and these opt. .ilkylnled or 
ncyluled. 
EXAMPLE 

140.2 g 9i'i 2,4-dichlorophenyl and 232 g KjCO, iveri.' 
mixed in 1 1 acetone, then heated briefly to boiling, uoolud 
0°C and gradually treated over 1 hr. with 224.8% 3-(bionw- 
BcetyDpyridine hydrobromide. 

The roixt. was stirred for 15 hr. ul 0-5°C and lor C hr. 
ot 20°C, then filtered and the mixt. evaporated. Rccrystii 
of the residue from MeOH gave 2-(2,4-dichlorophcnoxy )- 1- 
C3-pyridinyl)-l-ethanone. m.pt. ni-9'C. 
( 31ppl291DAHDwgNoO/0) . 
(G) ISR: DE2742173 EP-117485 DE2909754. 

EP- 221844- A 


DERWENT PUBLICATIONS LTD. 


88261 C/49 B02 M£AO 13.07.77- 

A«AD JOHNSON CO -US 4234-595 

29.01 .79-US.007JJ5 1+815138) IIS-IIM M'M\MO C07d- 

M9/12 

1-tndolyl-buty''Omino-3-oryloxy-2<^opanol derivs. - uMful as 
inlihypertemivfts with vosodilotor and odienergic beco-blocking 


la (I) 


yl having i-b ring membcri and opt. substd. by 1-3 alkyl, 
cyclMlVylilkyl having 3-8 ring memberj and opt. «ub»td. by 
■ 3 alkyl. cycioaUtenylalkyt having 4-6 ring members and 
«. »ub.td. by 1-3 alkyl. each of theee eub.tituente having 
up to 8C : or CF,. NO,, NHj. OH. halogen, CONHj.jyv, 2--IC 
alkyror7-4C aminocarbonyUlkyl; | 


alkyUulphonyl, alkyUttlpbinyl, alkylthio, nlkanoylamino, 
alkenaylaRiino, alkiiacycarbonyl, allwnyloxytarbonyl. alkoxy- 
carbonylamino, alkoxycarbonylamuoalkyl. eyeloalkyl havinj 
3-6 ring membera tod opt, aubrtd. by 1-3 alkyl. eycloalken. 


8tM>tn«6: tgfrnZ-FS. 12 F7. 12 H2). 4 


,r(X)„ ii 
aphthyl 


-indenyl, 6,7-dihydro 


nfphthyl/ 


re antlhypertenaive agents hiving adrenergic P- 
; and vaaodilator activities. They are also antiang- 

uaeful tor reducing the oxygen demand of the heart. 
0.1 ^g-100 mgAg (LDjo values are 125->2000 mg/ 


65Cpd», (l)..g. l-^Z.2-(3.Lndolyl).l.l -dimethvlethyf; 

im ino 7-3 -(2 - rT.ethylphcnoxy)-2 -propaaol and 2 -£2 -hydro 
.3-^7^-(5-methMv-]H-indol-3-yl)-l,l-dlmethyTethyl) 


pCH,CMe,NH, /°\ 

''~Urj.R, (X>,ArO.CH.CH-CH, 


T-CHjCMeiB, (X)nArCH 


(B, U N(CHjPhlCHjCH CH, o 


18. J g 2-r?2,J-Epoxy)propoxyJb«n»oni 
2-(3.indolyl)3l,l-dimethylethyUmijie in 5C 


refhnred overnight, thou il» mijct. <»i» coned, t^'lio ml. 
The talxl. waa cooled and the .olid wa. aepd. and purified 
lo give 2.^-hyd«xyO-( £l-(J-indolyl).l.l-diin«»l,yl. 
ethyl Jamino propoxyJbeMOnitrtl*, m.pt. 185-7*C ai HCl 
ialt.(I9ppl248). 
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«81 If C/» BOS OBA ( 

CIBAGEIGYAG 'EP 

OI.03.79-CH.002037 1)7.09.80) C07c-103/26 C07c-125/0 

1 57/ 1 5 C07C-I ^^m C07c-U9/ 1 8 
3-omlno-l,J-propon»-diol 1-oryl ethw defiw. - mod o. 
odrsiMreic block»r> or ulmulonn for trtoling cardiac diiordan 


: E(BE. CH, DT. FR, CB. IT. LU, NL. OE. SW). 
mlDo-l .Z-propuediol derlvi. of formula (I) and their 


ArOCHiCHOljcHjNH- alk- '°'n~^jr 
lAr ii opt. aubltd.arv l (including hcttroar, 


CONR,R, 
(I) 

oryl): 


alk if 2-5C alkylene with ^ IC in the chain between the 

NH and the phenyl or pbenoxy gp.; 

R, and R, are each H or lower alkyl; or they together 

form lower alkyltne opt. interrupted hy 0, S, N or N- 

lower alkyl). 

USES 

Some cpda. (I), eip. Ihoie with Ar ■ bydroxyphenyl, 
have p-adrenerglc eHmaUnt actiWty with high »«lej|g|„ 


7, 12-». 12-f51.5' 


:eoti, eip. ae cardiotonica fogrtreat* 

-nauiflcimcv (opt. Lb oomUtatiaa 

ic glycoildea etc.), tad also for treating card- 
ie rhythm diaordera. Ooae <• 0.01-1 nig/kg p.o. 

Other cpda. (1) have p-olockiBg anivlty. poaaibly with 
«r*»»ic aympattomlraetic. actirity. Cpda. with a p- 
ubatltoent ahow good cardUc ailoctivity, whUe cpda. 
nth an o-aubatituent have leea urdUc aelectivity and 
locking activity. The ^-blocking cpda. can 


e nacK) for 


(iTaro intj 


SPECIFtCALj.Y CUUMED 

l» Cpda. a), ej. l-P-(l-catbamoyl.4.hydr<_, 
pheno«y)-ethyl»i»ino7.1-A-P->nelho»yethmy)-phanMy7 
-' *■ " -^^-kydroxy-J^fJ-carbamoyl-^-hydrr-- 

jj:^: ■ ■- - 


«-proj!oxy_7^phenyla« 


*-bjdllBI)r-pl>«'l>«T)-»thTUinlB«7-3-(2-i 


ylo«y).2.pTopanoiraad5.n.rl.(3.c_ 

hlJn«y.pb.ii«»)-«hyl,AioJ-J -hydraay-propw 7- 
l .».3.«-Htr«hydTO-Z.)-ct»-i»>thtleM.dlol. 155054 


;■ — OH 
] ArOCHjCHC^iZj^* Z,.Allt-(0)^-|-^ 


on) 


(one ol Z, and Z, U rtacUvely eiterUled OH. th< otfair U 
NH, and X, !• OH; or X, and Z, t9|«tb*r ar* fvLf mni 

Zj il NHi). 

(b) Precurtort with protected hydrogiy gpt. can be 

deprotected to give (li- 
te) Imlno (Scbif{ baaa) pracuriora with =N-or -Na la 

the aida-chaia inttaa'd ai -KH- can ba reduced to (I), opt. 

with ilmultaaeoui reductive deprotecttoit of OH gpa. 
(d) 

Ar,OCH,CHOHCH,NH— (Alk)— (O) - 
NHKiR. 

— -— »m 

(VU) 

ia aa Ar or an Ar gp. cootg. 1 


ArOCHCHCIiNH-Alk- (O)^. 

hydrolyti 


OH 


(vni) 

H) 


OH gpe. in (Vm] may be protected by hydrolyaable gpe. 

EXAMPLE 


luaae and a few dropa of acetic acid waa refluxed 
until water aepn. ceaaad (2>3 bra.). The reeidue waa 
diaa»lved In 300 ml CtOH. S,7 g NaBH, «a» added Is 
porttoD* with atlTrlAg. The mixt. waa atirred 2 bra. at 
20-30*C, left to auod ovBrnlgbt, adiiuated to pH 3-4 with 
HCl, filtered aad evapd. The reeidue w»a partitioned 
between 100 ml water and 100 ml EtOAc. The aq. phaee 
wai fitade alkaline with NH4OH ajid extd. with 200 ml 
ElOAc. Tbe organic phaee waa voeked op to give aa 
enantlomer mist, tt t-(2-allylaty-piMBeBy)>)- A-(3- 
carbamoyl-4-hydreBy- phenoxy)- 1 - methyl-etbylajnlno^- 
Z-propanol aa an oil. Slow cryatn, from i-PrOH gave the 
pure enantlomer paire. m. p«. 123-Ui*C and W-102'C. 
(91pp»*l). fG)ISR: DS203264Z;DT23S7»49. EP..15505 
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